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1,3-dialkylurea derivs. of formula R1R2CHCH2-NR3CONH-CHR5- 

(A)n-R4 

(I) and their salts are new; Rl, R5 = COOH (opt as an ester, amide or 
hydroxamic acid) or S03H (opt as an ester or amide); R2 = H, lower 
alkyl. phenyl-lower alkyl, lower alkoxy or phenyl-lower alkoxy (where 
phenyl is opt substd by halogen, lower alkyl, OH, lower alkoxy, lower 
alkylenedioxy, nitro, amino or lower alkylamino); R3 = lower alkyl or 
phenyl-lower alkyl (where phenyl is opt. substd by halogen, lower 
alkyl, OH, lower alkoxy or lower alkylenedioxy); R4 = a g P . of formula 
(II), (III) or (IV). R6, R8 = H, halogen, lower alkyl, OH, lower 
alkoxy, lower alkylenedioxy, nitro, amino or lower alkylamino; R7, R9, 
RIO = H, halogen, lower alkyl, OH, lower alkoxy, lower alkylenedioxy, 
nitro, amino, lower alkylamino, phenyl, or phenyl substd by H, halogen, 
lower alkyl, OH, lower alkoxy, lower alkylenedioxy, nitro, amino or 
lower alkylamino; A = lower alkylene; n = 0 or 1. 

8 compounds are specifically claimed, eg 3-(4-bisphenylyl)-2-(3-(2- 
carboxy e thy 1) - 3 - isobuty lur e ido)p rop io nic acid . 

USE - (I) are endopeptidase 24.11 inhibitors, useful for the 
treatment of cardiovascular diseases such as cardiac failure or 
hypertension; renal diseases such as renal failure; gastrointestinal 
diseases such as diarrhoea or gastric hyperacidity; endocrine diseases 
such as obesity; autoimmune diseases such as rheumatism; and for 
alleviating muscle pain and migraine. The dosage of (I) is 0.1-600 

mg/day orally. 
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(54 ) NOVEL 1 ,3-DIALKYLUREA DERIVATIVES 

(57) The present invention re.ates to compounds 

M each represents carboxyl. phosphonic or a deriva ive^ her«* R ^^^^ or (sub y stituted) phenyl 

phenyl lower a.kyl. lower a.koxy or (subsftuted) pheny J esente o £ ^ Qf ^ pregent 

Fewer alkyl: and R 4 represents a group represented by £ \ r e a ng cardiovascular diseases such as heart 

invention have endopeptidase 24.1 1 £ Sobers such as diarrhea and hyperchlo- 

for mitigating myosalgia, migraine, etc. 
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Description 
TECHNICAL FIELD 
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. • r^iato* to a novel 1 3-dialkylurea derivative which has inhibitory effects on endopeptidase 

The PT^;?^^ diseases such as heart failure and hypertension, renal d.s- 

24.H ^ sucn as diarrhea an d hyperchlorhydria. endocrine and metabo^ 

eases such as renal failure. ^^.^V rii „_ S6S sucn as rheumatic disease, and as analgestics for myosalgia. 
diseases such as obes-ty ^f^^^^ pIurality Q » aromatic monocycNc hydrocarbons 

ZE^?Z££^Z**# g roup 9 and P naphthy. group, and has carbox, group(s) and/or phos- 
phonic Zup(s) which are introduced into each terminal end of both alkylene cha.ns. 
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mia (CD10). distributes widely, for example, in kidney, lung, central nervous system, 

Endopeptidase f *- 1 J.,«5^^y n, ^^' < !j endothelial cell etc. and hydrolyzes various physiologically active pep- 
intestinal canal, neutroph.l f .brobtast ^"*'^ l ^ n 3 "^^nin^ substance P. Accordingly, the enzyme is 

'"Th^:^^ 

edema and hypertens.on. an hyperchlorhydria. an analgestic effect, an effect on 

^ndoTe^ 

sTb^nces inhibiting endopeptidase 24.1 1 are ^^^Zlete n observed. An increasing effect of 
The following effects of compounds .nh.brt.ng e ^°P e P^ e J 4 J L^ure models by rapid ventricular pacing 

Pharmacol. Exp. mer. f 26b, icsciy ioh v * nogm An inhibitory effect, which is derived 

using rats subjected to five-sixths been observed (Eur. 

from the effect - the centra. ^^^^SS^ diarrhea" caused by castor oil has been observed 

Nature, 288_. 286-288 (1980). In addition s.nce bonbes.n (Proc. N*lA«d. Sc. 8JL fo ™ 5 ^ ° < E ; pdocrinol . 
Lwn as one of substrates of endopepfdase 24 11, 

irrtroducedmto the alkytene Cha ns. dS^eaderivatt wherein a carboxyl group is introduced at the end of one 
both alkylene chains inhibit an angiotens.n-convert.ng ^^^^^^^J^ 3rd position of 1-(car- 



3 



EP 0 798 291 A1 



10 



15 



an analogue o. a Usinizins .hormone ^^^^S^^^^UrtS ^ P^=^ 

'"Tn^r^^^ 
-r^aSnt^^^ 

n»j=^^^^ 

both alkylene chains and. furthermore a group where, ^^J'SS^SS^ical effects thereof, 
or condensed is introduced into one alkylene group and then stud'ed at ^ M B substrate 

As a result of the study using ^ ^ g roup(s) and/or phosphonic 

of endopeptidase 24.1 1 . .t has been ^ ^^^^^3^, furthermore, a group wherein a plurality of 

?^c^^ - ™ alky ' ene — ^ ^ 

itory activities to endopeptidase 24.1 1 . 

DISCLOSURE OF THE INVENTION 

The present invention relates to a compound represented by the foHowing genera, formula [I] and a salt thereof 
(hereinafter referred to as a "present compound ). 
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(wherein R 1 represents a carboxy. group which can be converted into an ester, an amide or a hydroxamic acid, or 
a phosphonic group which can be conver^nto an ester, or a pheny , 

R* represents a hydrogen atom, a ^^^^SJ^S, ^phenyl .ower alkoxy group can be 

St^ 

group, a nitro group, an amino group or a lower albino , group, )ower p 

SSSSL a carboxy, group which can be converted into an ester, an amide or a hydroxamic acid, or a phos- 
phonic group which can be converted into an ester; 

^ represents a group represented by the following general formula [XI]. [XII] or [XIII], 
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S Presents a hydrogen atom, a ha.ogen atom, a lower a.kyl group, a hydroxy group, a .ower a. k oxy group, a lower 

represents a hydrogen atom, a halogen atom. a '^'^ ^ ^ phenyl group which can be substi- 

alkylenedioxy group, a nitro group, an amino hi ^ n a '^^ and the above substituent rep- 

r n b s y ^^ 

a^nS g-p, a 9 nitro group, an «^ 

R 9 represents a hydrogen atom, a halogen atom, a lower WV^*^ry» * hjcp can be substi . 

Skylenedioxy group, a nitro group an 

tower alkylenedioxy group, a nitro group an am,no 9'°^ and the above substitu- 

:s«7Kzr .^j^^ss^ - * ~* a ,ower ~ ioxy 

group a nitro group, an amino group or a lower alkylamino group; 
"A" represents a lower alkylene group; 
"n" represents 0 or 1 . 

The same shall be applied hereinafter.] 

The croups defined above will be described in detail. ExamDles of the lower alkyl include 

Examp°es P of the halogen atom include fluorine. hexyl, isopropy.. iso- 

straight-chain or branched alky, having 1 to V^JJ^^^lr^ straight-chain or branched a.koxy 
butyl, isopentyl, tart-butyl or (dimeth y l)ethyl. Examples of the Examples of 

having 1 to 6 carbon atoms, such as ^^'^^^Si oTSSSL* Jene having 1 to 6 carbon atoms 
L^:™ (dimeth^methylenedioxy or (die- 

thyl)methylenedioxy. normally used as the ester of carboxylic acid, for 

Examples of the ester of ^r W^W*^ isopropy. ester, isobuty. ester or tart- 

example, lower alkyl ester such as methyl es \er ethyl ^ er a ° u ^ laminom y etnyl este r. acetylaminoethyl ester, propio- 
butyl ester; lower alkanoylam no- ower alkyl ^^^^^1^ such as benzyl ester; phenyl lower alky, 
nylaminomethyl ester or prop.onylammoethyl ester, pheny \™"*% h l ester , indany , ester and the like. Exam- 
ester such as benzyl ester; pheny. ester. , "* hox ^^ 2 10 6 carbon atoms, such as acetyl, pro- 
ples of the lower alkanoyl include stra.ght-cham or ^^^^J^ of phosphonic acid include those which 

he ^ eL - isopropy ' ester or ter, " buty ' 
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an organic amine (e.g. diet ^ lam ! ne ^ ie ^ a "°'^ TeLmose of promoting absorption and improving long activity 

acid in the present invention. 

Among the present compounds, preferred same or different and re p rese nt a car- 

Compound (a) of the above a ^ alky, ester, a phenyl lower 

boxy, group which can be oor ^J^?^^^ a ^ fc ; can be converted into an amide with ammonia, a 

phosphonic group which can be converted .nto a ^^^^^^JS^ a .kyl group, a hydroxy 
the pheny. ester and the P^J^Sj^^^T^ an aSno group, a lower alkylamino group or a 
group, a lower alkoxy group, a lower alkylened ^JW- a iSwer alkyl group, a phenyl lower alkyl group, a lower 
lower alkanoylamino group; B 2 represents a hydrogen atom a lowe aiKy. ^° P. h ' d n ne , |ower 

alKoxy group or a pheny. lower alkoxy group, -"d^ « ^^PjJ^^a^itocy group, a lower 
a.koxy group can be substituted by a hatogen .atom, a ^^^^^ Resents a lower alky, group or a 
alkylenedioxy group, a mtro group, an a ™^ h 7^ can be substituted by a halogen atom, a 

phenyl lower alkyl group, and the phenyl r ng of the pheny low* ^Q™^ re p rese nts a group repre- 

lower alky, group, a hydroxy group, a ^^^^^^^^ same or different and represent a 
sented by the above general formula [XI]. [XH] or [XIII] (wherein R ana h alkylenedioxy 
hydrogen atom, a halogen atom, a lower alkyl "^^.^^SsUor^ 
group, a nitro group, an amino group or ^^^^^l^^i^ group, a lower alkylenedi- 
sent a hydrogen atom, a halogen atom, a ^^^^^ 9 a ° ph P enyl group whic h can be substituted by a 
oxy group, a nitro group, an am.no group, a .owe the above substituent represents a hal- 

|X„, or [X,,,] (where* #Z^XZ^wTZ%£. ST« or a pheny, group; R° and R° 
If^SE.^^^ a ha,ogen atom or a fcwer a,**, group,, and 

resents a ,^,ogen aton, * ^ m Cd°<S7^^^^^ group, achtoro*,. 

A compound wheran. ,n *• R^reSeSntf a hydrogen atom, a halogen atom, a Iowa, alkoxy 

or |X„I] ^-"^S^S fhXaS T a Ur aLxy group), and eate thereof. 

' *~iZ£2SZZZ Z£ZZ* (a,. R* represents a hydrogen atom, a tower « group, a pheny, ,ower 
phenet^up. a phonylpropyl group, a phenyl group or a benzyfoxy group, and sa«s thereof. 
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i_ - • .nH fa\ R 1 reoresents a carboxyl group which can be converted into a lower 

which can be converted into a hydroxamic acid, and salts thereof. 

A rmoomd wherein in the compound (a). * represents a carboxyl group which can be converted mto a owe 
ro ai M^TZTZnoy\arrnno.^ e r alkyl ester, a phenyl lower alky, ester, a lower alkoxypheny. ester, a lower 
w a kyl es er, a lower carboxyl group which can be converted into a hydroxamic acd. or a 

SoXHS ^S^LSS aSLer aM ester; and # represents a carbox* group which can be 
phosphonic group wn cnca |Qwer alkano ^ aminopheny , ester , and salts thereof 

ester and R represents a carboxyl group which can be converted into a methyl ester or a benzy. ester, and 

sentX Te lk Pd » [XIII] (wherein R* represents a hydrogen f"^^^ 

rSnTs a hvdrogen atom a halogen atom, a lower alkyl group, a lower alkoxy group or a phenyl group. R and R each 
S2a^SdS»tI?aim : and' R 10 represents a hydrogen atom, a halogen atom or a lower alkoxy group), and salts 

35 '^'TLnnund wherein in the compound (a). R 3 represents an isobutyl group; and R 4 represents a biphenylyl group. 
9r ° U A cTmr^und' wherein in the compound (a). R 3 represents a lower alky, group; and R 4 represents a group repre- 



50 
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f Smnound wherein in the compound (a). R 2 represents a hydrogen atom, a lower alkyl group, a phenyl lower 

= om a nd Rio Resents a hydrogen atom, a halogen atom or a lower alkoxy group), and salts thereof. 
X^geSlS M. M -W (A- R. ,,*««* a hydrogen '^-^J^^'^X 

thef ^compound wherein, in the compound (a). R 2 represents a hydrogen atom, an isopentyt group, a benzyl group, a 
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nhooo)h( , nrouD - Dhenvloropyl group, a phenylbutyl group or a benzyloxy group; R 3 represents an isobutyl group; and 
S ? represents *jC5^ - ^ a ch.orobiphenyly. group, a methylbiphenylyl group, a meth- 

l^SS^^^'i^^ 9roup - a ,erphenylyl 9roup ' a naphthylphenyl 9roup - a naphthyl 9r0UPl a b ° 

onaDhthvl qroup or a methoxynaphthyl group, and salts thereof. 

A impound wherein in the compound (a). R 2 represents a hydrogen atom, a lower alkyl group, a phenyl lower 
A «n^»und wh wun i w ^ r ^ and R 4 represents a group represented 

k ^ 9f Z ^PneralSa?x7or MM (wherein R* represents a hydrogen atom; R 7 represents a hydrogen atom, a 
l^Z 9 ^T^ group £ a phenyl group; a'nd R 10 represents a hydrogen atom or a lower a.koxy group), 



rlmpouS wherein, in the compound (a). R 2 represents a hydrogen atom, an isopentyl group, a benzyl group a 
nhpnPthv^ouD a ohenylpropyl group, a phenylbutyl group or a benzyloxy group; R represents an .sobutyl group and 
rCS^^ * f EorobipheVlyVgroup. a methoxybiphenyly. group, a terphenyly. group, a naphthyl 

group or a methoxynaphthyl group, and salts thereof. 

Preferred pxarrra.es of the present compound include the followings. » ^ . 4 

r^fnJfbfS S above general formula [I] wherein R 1 represents a carboxyl group which can be converted .nto 
a loweraM 2£ i^^S^o^i^ ester, a phenyl ,ower alky, ester, a .ower a.koxypheny, ester, lower 
a lower alkyl ester, a werd y carb oxvl aroup which can be converted into an amide with ammonia; 

JSSSTSS^c^ - * p hosphonic group which can be t 8 rted int0 a 

tawer a&cvl ^ster ^eprese nts a hydrogen atom a lower alky, group, phenyl lower alkyl group lower alkoxy group or 
L oS^vHowefaitoxv^ c w * represents a lower alkyl group or a phenyl lower alkyl group; R represents a carboxy 
a phenyl lower alkoxy ^group. n P alkanoylamino-lower alkyl ester, a phenyl lower alkyl 

ST ^SSS^S^ ester of an indany, ester; a carboxy. group which « 

be oonvS in oTamide with ammonia; or a carboxy. group which can be converted into a ^roxa™ ac, • " 

g[o a up P .^ 

bo r yl 9 R °? e ^^^ ™ ™ ° r p <iii] (wherein r6 represents a 

IT n Z^riS^STR^W-i a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy 
Cor phen * eachTepresents a hydrogen atom; and R 10 represents a hydrogen atom, a halogen 
or a lowe7alkoxy group)- "A" represents a lower alkylene group; and "n" represents 1. and salts thereof. 

LSihen^roZ a me hoxybipheny.y. group, a nitrobipheny.y. group, a terpheny.y. group^a naphthylphenyl 
13Saw a bromonaphthyl group or a methoxynaphthyl group; R represents a carboxyl group which 
Kb. co3Ted?nto P a methyl este', abenzyl ester or an acetamidophenyl ester; and "A" represents a methylene 

^^C^SwSS^ above general formula [I] wherein * represents a carboxyl group which can be converted into 
an a toZ al W este a phenyl lower alky, ester, a lower alkoxypheny. ester or an indany. ester; R represen s a hyd£- 
ae 1 a tower a.M group a phenyl lower alkyl group or a phenyl lower alkoxy group; R represents a lower alky. 
a ZT^\^eZZaclrbo^ group which can be converted into a lower alkyl ester or a phenyl lower alkyl ester .and 
R°represen P s a grou ^^resented by the above general formu.a [XI] or [XIII] (wherein R* represents a hydroger .atom. 
p7 2 esenfs a hZgS atom, a halogen atom, a lower a.koxy group or a pheny. group; R 10 ^presents a hydrogen 
1m or atowefa^ group; "A" represents a lower alkylene group; and "n" represents 1), and salts thereof. 

A comZ^herein in the compound (d), R 1 represents a carboxy. group which can be converted into an ethyl 
estefa buf^^ ester, an isobuty. ester, a tert.-butyl ester, a benzyl ester, a methoxyphenyl ester or an 

r^Tnvi ^tor R 2 Presents a hydrogen atom, an isopentyl group, a benzyl group, a phenethyl group, a phenylpropyl 
^^LS^\^nS^ group; R 3 represents an isobutyl group; R represents a bipheny.y. group, a 
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methylene group, and salts thereof. KV *«mA#n ? n-f2-carboxvethyl)-3-isobutylureido]propi- 

Preferred examples of the present «>™P° u " d '[^ 
onic acid (formu.a [II] described hereinafter), 
acid (formula [III] described hereinafter), 3 £^^ 

acid (formula [IV] descnbed he e nafte . 2- 3 f ^gSZ^^ acid (formula 

salts thereof. 
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v^in^Ste- b? us ^ng a corona. method. To the contrary, the ester or amid* can be hydroiyzed by us,,* a 

"'Torr^S ^X'T^pr2enf compound, studies vyere made on an action o, .ne present oompound 
532S£E££S5^ *~wn as a subsfrate ' - — " «" *"* * 

increase urinary sodium excretion ,r .moM w* rjr* * la fen ^ Ora Res fifi ^640 6 ^ J ^ 
^!S?2 8 199%)shydrolyse^ 

S J^ISSJS 1 1 Si" blood and synovial fluid of patients with rheumatoid arthritis is d-sfnctly h.gh (Rheu- 

^mentioned above, the present compound exhibits the excellent inhibitory effect on endopeptidase 24. 1 1 and is 
useful for various diseases in which endopeptidase 24. 1 1 .s concerned. 
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In addition studying an effect of the present compound on the angiotensine-converting enzyme, an excellent inhi^ 
itory aSy was obsU*. This resu.t suggests that the present compound is particularly usefu. as therapeufc agents 
for cardiovascular disease such as heart failure and hypertension. 

The present compound can be administered orally or parenteral!* Examples of dosage forms are tablet, capsule. 

^1 SSton ete The present compound can be formulated into preparations by the conventional meth- 

STfSt e o aTprepa^ sTch as a tablet, a capsule, granu.e and powder can be produced by adding opt^on- 

S!Hiilnr s Xariaclose crystalline cellulose or starch; lubricant such as magnesium stearate or talc; binder such 
^hvdroxvDroo^ pyrro.idone; a disintegrator such as calcium carboxymethylcellulose or low-sub- 

X, JSSSSS5£X«S^: coating agent such as hydroxypropylmethylcel.ulose. macrogo. <*«™J™ 

The dose^f the present compound can be selected suitably according to the symptom age. dosage form , and the 
like. !n Lse ofte oral preparation, the present compound may be administered 1 to several fmes per day w.th a da.ry 
dose of 0.1 to 6000 mg, preferably 1 to 600 mg. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Examples of preparations and formulations of the compounds of the invention are shown , below. These examples 
do not S the scoped the invention, but are intended to make the invention more clearly understandable. 

Preparatio n r>f Compounds 
Reference Example 1 

Benzyl (2S)-2-amino-3-(4-biphenylyl)propionate hydrochloride (reference compound No. 1-1) 




11 To a solution of N-tert.-butoxycarbonyl-L-tyrosine benzyl ester (1.0 g) in methylene chlor.de (4 2 ml) .s added 
lldine Tl 1 mn and ttie mixture is stirred. To the reaction mixture is added trifluoromethanesulfon.c anhydr.de 
foS ml) undS ce cooHng. The mixture is-further stirred for one hour under ice-cooling. To the reac^.on m.xture ,s 
IddL wa?er an^the whoi is extracted with methylene chloride. The organic layer is sequenfal.y washed «*CL1 
N s^ium h^ x 1de and a 1 0% aqueous crtric acid solution, dried over anhydrous ^^"f;^ Q ^\ 
trated in vacuo. The oily residue is purified by silica gel column chromatography to g.ve 994 mg (73.1 /«,) of N tert. 
butoxycarbonyl-(4-trifluoromethanesulfonyloxy)-L-phenylalanine benzyl ester. 

mp 60.0-60.9°C 

ralr. 20 -10 8" (c= 1.0. methanol) „ „„„ . 

!£(KBr. cm" 1 ) 3402. 2984. 1743. 1690. 1521. 1424. 1250. 1201, 1143. 1012. 902. 639 

n To a solution of N-tert -butoxycarbonyl-(4-Uifluoromethanesulfonyloxy)-L-phenylalanine benzyl ester (900 mg). 
phe^otac^S m 9) and potassium carbonate (370 mg) in toluene ^^^^^SSS- 
ohine) Dalladium(O) (50 mg) under a nitrogen atmosphere. The m.xture .s starred at 85 C for two hours. After cool 
fna S *e reaS mbctuS is added water, and the whole is extracted with ethyl acetate. The organic layer .s 
2iuen«al.y washi wrth a saturated sodium bicarbonate solution, a 10% aqueous citric acid solufon and a satu- 
SJS^^SSe solution, dried over an hydrous magnesium sulfate and concentrated in vacuo. The orty <es- 
duVisTurred by silica gel column chromatography to give 553 mg (71 .6%) of benzyl (2S)-3-(4-biphen y lyl)-2-tert, 
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butoxycarbonylaminopropionate. 
mp98.3-100.1 o C 

%L1£%££22&. i~ ™< «** 763 - 695 

„ To a so,u«on o, oenz, ^<^^^^ZT^Z,tSl^^^ 
(reference compound No. 1-1). mp 235.0-236.2-C (decomp.) 

^SS. 1746, 1606, 14S 2 . 1372. 1233, 11* 
The following compounds can be prepared by a method similar to Reference Example 1 . 
Benzyl (sSJ^-amino-S-tA-C^f.uoroJbiphenylyllpropionate hydrochloride (reference compound No. 1-2) 
mp 244.0-245.5°C (decomp.) 

Efc:S?)S£ .009. 1746. 1607. 14,3. 1*33. 1.94. ^.803. 747. 699. 567. 543 

Benzyl (2S).2.amino-3.(4.(4'-» l oro)Kpher,y l ,l]propion a . e hydrochloride (reference compound No. 1 -3) 

mp 225.0-228.5°C (decomp.) 
Tain 20 -15.8° (c=0 36, methanol) 

IR (KBr, cm' 1 ) 2850. 1746. 1486. 1372. 1234. 1 142. 1095. 940 
Benzyl ( 2 S)-2-amino-3-[4-(4'-methy.)biphen y ly.]propionate hydrochloride (reference compound No. 1-4) 

mp 240°C (decomp.) 

f «i 20 op 1° (c=0.98, methanol) 

Sr (KBr cm" 1 ) 3145, 2797. 1747. 1493. 1372. 1234, 1194. 802. 697 
Benzyl (aSJ-.-amino-S-^-O'-methoxyibiphenylyllpropionate hydrochloride (reference compound No. 1-5) 

mp 213.0-214.5°C (decomp.) 
fn i 20 _ 17 go ( C= -| o, methanol) 

|r (KBr. cm 1 ) 3149, 2834. 1749, 1608. 1496. 1406. 1219. 1141. 1058 
, Benzyl (2S)-2-amino-3-[4-(2--methoxy)biphenylyl]pro P ionate hydrochloride (reference compound No. 1-6) 

mp 183.0-1 89.5°C (decomp.) 

r n i 20 ho 3 o (c-o.48. methanol) n ^ 
IR (KBr, cm' 1 ) 3155, 2849. 2646. 1737. 1496. 1435, 1262. 1231. 1205 

. Benzyl (2S)-2-amino-3-[4-(2-nitro)bipheny.yll P ropionate hydrochloride (reference compound No. 1-7) 

mp 100°C (decomp.) 

rrrU 20 -15 5° (c=0.98, methanol) 

IR (KBr! or A I 3406, 3299. 2865. 1749, 1530. 1347, 1235. 757. 694 
. Benzyl (2RS)-2-amino-3-(3-bi P henylyl) P ropionate hydrochloride (reference compound No. 1-8) 

mp 11 7.0-1 21. 5°C 

IR (KBr. cm" 1 ) 2863. 1964, 1744, 1575. 1506. 1227 
• Benzyl(2S)-2-amino-3- ( 1. V:4'. 1 "-terpheny.-4-yDpropionate hydrochloride (reference compound No. 1-9) 
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mp 280°C (decomp.) 
fryU 20 -6 5° (c=0.32, dimethyl sulfoxide) 

m (KBr V) 314a! 3003. 2801. 2676. 1746. 1493. 1372. 1233. 761. 697 
Benzyl (2S)-2-amino-3-(1. V:2'. 1"-terpheny I -4-y propionate hydrochloride (reference compound No. 1-10) 

mp 1 67.0-1 68.2°C 
r„i 20 +2 6° fc=1 . 1 . methanol) 

IR (KB* cm' 1 ) 3397. 2912. 2000. 1744. 1641. 1590. 1499. 1259. 748. 739 
Benzyl ( 2S)-2-amino-3-[4-(2-naphth y l) P hen y l]propionate hydrochloride (reference compound No. 1-11) 

mp 222.0-223.0°C (decomp.) 
r„1 20 .03 6° (c=1.0. methanol) 

Ir (KBr cm" 1 ) 3148! 2852. 1747. 1492. 1371. 1233. 940. 840. 802. 745. 697 
Benzyl (2S)-2-amino-3-[4-(1 -naphthyl)phenyl]propionate hydrochloride (reference compound No. 1-12) 
mp 1 69.2-1 70.5°C 

K&SWS* SSKS* 1.1* 1«, ,37=. « 1139. n.~ 

a . to** 9 amino 3-r4-(4^methyl-2-nitro)biphenylyl] propionate hydrochloride (reference compound No. 1-13) 
S S J-aminol 4- tCoxyJbiphe^llpropionate hydrochloride (reference compour* I Na 1-14) 
S 2 l-amino-3- 4- ^methoxyjbiphenylyllpropionate hydrochloride (reference compound No -15) 
S S -2-amino-3- 4- (4'-nitro)biphenylyt]propionate hydrochloride (reference compound No. - 6 
S S)-lamint3-[4-(3--nitro)bipheny^ hydrochloride (reference compound No. 1 -1 7) 

Reference Example 2 

(2S)-2-Azido-3-[2-(1 -bromo)naphthyf]propionic acid (reference compound No. 2-1 ) 




1} To a soiution of N-ethy^isopropy^m ine (560 ,0 and ~S S uSerl 

a solution of 3-[2-(1-bromo)naphthyl]prop.on, C acid (1 0 f^T^ lnZ iceSoling for one hour. To a solution 
nitrogen atmosphere and dryice-cooling. The mixture is (1 .69 ml) 

of4-Lnzylo^ 

dropwise w e sbm* , u£er a ^^^S^eM tne for 9 mer reaction mixture dropwise whi,e stirring 
cooling for 25 minutes. To the latter reaction jnxam ' fr7 Iirp furtner birred under ice-cooling for 75 minutes. To 
under a nitrogen atmosphere and ^^^^^^^^^^^^ To the oily residue is added 
the reaction mixture is add ^"ff ^" ^ a saturated sodium chloride 

[3-[2-(1-bromo)naphthyl]propionyl]oxazohdine-2-one. 



mp 101,7-103.5°C 

y 20 +80 40 (c=0.17. methanol) 

IR (KBr, cm' 1 ) 2995, 1781, 1699, 1390, 1205, 823, 804, 766. 741 
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n To a solution of (4S)-4-benzyl-3-[3-[2-(1-bro m o)naphthynpropiony0oxazolidine-2-one (877 mg) in te trahydro- 
furan (30 1 are added 0.5 M potassium hexamethyidisilylazide/toluene (4.2 m.) and a so.ut.on of 2 4 ««?jk 
^rJzen^Llfo^ylazide (774 mg) in tetrahydrofuran (3 ml) under a nitrogen atmosphere and dry.ce-cool.ng. The 
^S^S^^^M^ the reaction mixture is added acetic acid (527 u.) and the m.xture .s sfrred at 
*^~2T-n» reaction mixture is extracted with methylene chloride. The organ,c layer ,ssequent.ally 
t'l^Sh a Crated sodium bicarbonate solution and a saturated sodium chloride solution, dned over anhy- 
^^SSS^SL^ in vacuo. The oily residue is punfied by silica gel column chromatography 
fo give S 2 mg (94%) of (4S-)-3-t2-azido-3-[2-(1-bromo)naphthyl]propionyl]-4-benz y loxazo..d.ne-2-one as amor- 

phous powder. 

w 

r^l 20 oQ go / c=1 o, methanol) 

IR (KB^«n- 1 ) 3304, 3028. 2963. 2108. 1781. 1704. 1390. 1212, 1111. 811. 754. 702 
■* To a solution of (4S)-3-f2-azido-3-[2-(1-bromo)naphthyl]propionyll-4-benzyloxazolidine-2-one (825 mg) in tet- 
Shvdrofu^n Ts m )-water (1 2 ml) is added lithium hydroxide monohydrate (124 mg) in 30% hydrogen perox.de 
STurSe Hcelotg. The mixture is stirred for three hours. To the reaction mixture is added 1M sod.um su^ 
Sfe ?L ^u e is sired and concentrated in vacuo. The oily residue is acidrfied with 6 N hydrochlonc ac,d. and 
SI whoLTs^rarted w" h chloroform. The organic layer is dried over anhydrous sodium sulfate and concentrated 
1 1 vacua The^Sdue is purified by si.ica gel column chromatography to give 41 1 mg (87%) of the t,t.ed com- 
20 pound (reference compound No. 2-1). 

mp 84.2-91. 5°C 

Tain 20 -85.6° (c=1.0, methanol) 

IR (KBr, cm' 1 ) 2900, 2132, 1722, 1424, 1287, 1221, 899, 806, 747 



25 



The following compound can be prepared by a method similar to Reference Example 2. 
• (2S)-2-Azido-3-[2-(6-methoxy)naphthyl]propionic acid (reference compound No. 2-2) 

30 mp 11 1.8-1 15.6°C 

rain 20 -48.8° (c=0.53, methanol) 

IR (KBr. cm- 1 ) 2969, 2126, 1720. 1605. 1266. 1224, 1193. 1158, 1025. 857. 818 



35 



40 



Reference Example 3 

Methyl (2S)-2-amino-3-[2-(1-bromo)naphthyl]propionate hydrochloride (reference compound No. 3-1) 



HCI 



45 




50 



55 



1) To a solution of (2S)-2-azido-3-[2-(1-bromo)naphthyl]propionic acid (reference compound No. 2-1. 460 mg n 
l!hanoU30 ml)Vs added p-toluenesulfonic acid monohydrate (273 mg). The mixture .s refluxed for one hour. After 
S^^^ISS^ is concentrated in vacuo. The oily residue is purtfied by si.rca ge. co.umn chromatog- 
raphy to give methyl (2S)-2-azido-3-[2-(1-bromo)naphthyl]prop.onate. 

!S^?3^ 0 :^7. 2113. 1745. 1599. 1557. 1502. 1440. 1261, 1209. 814. 748 

2) Water (39 ul) is added to a solution of methyl (2S)-2-azido-3-[2-(1-bromo)naphth y l]propionate (364 mg) and 
: W LLInh „ ^28 ma) in tetrahydrofuran (10 ml). The mixture is stirred at room temperature for 2.5 hours. 
The and thi oi.y residue is dissolved in tetrahydrofuran (10 m.). To the 



15 



EP 0 798 291 A1 



solution are added triethylamine (250 pi) and di-tert,butyl dicarbonate (250 under ,ce-cool,ng. The mixture .s 
? ,!? J om temoerature for two hours and refluxed for three hours. The reaction m.xture .s concentrated ,n 
vacul To ^SE£Seda 10% aqueous citric acid solution, and the who.e is extracted with ethyl acetate. 
tST^ ^TSjSally washed with water and a saturated sodium chloride so.ut.on dned over an 
I^S^^t^oo«i^ in vacuo. The oily residue is purified by silica gel column chromatography 

Sveme^ 

! ?N hydrochloric acid/ethyl acetate (3 ml). The so.ution is stirred at room temperature overn,ght. The react.on m,x- 
tare is concentrated in vacuo to give 71 mg (19%) of the titled compound (reference compound No. 3-1). 

mp 208-21 3°C (decomp.) 

Tain 20 -35.6° (c=0.047. dimethyl sulfoxide) 

IR (KBr, cm" 1 ) 3381. 2949. 2828. 2631, 2031. 1750, 1502. 1445. 1234. 742 
Reference Example 4 

Benzyl (2S)-2-amino-3-[2-(6-methoxy)naphthyl]propionate p-toluenesulfonate (reference compound No. 4-1) 

O 

so 3 h i 



H 3 C 






OCH 3 



Tn a solution of (2S)-2-azido-3-[2-(6-methoxy)naphthyl]propionic acid (reference compound No. 2-2. 495 mg) in tet- 

mixture isTef luxed for four hours. After cooling, the reaction mixture is concentrated .n vacuo to g,ve 621 1 mg (67 A) of 
the titled compound (reference compound No. 4-1). 

mp 193.0-198.4°C 

[aln 20 -26.2° (c=0.51 . methanol) 

IR (KBr, cm* 1 ) 3361, 3033, 2958, 1732, 1651, 1505, 1265, 1175, 752, 698 
Example 1 

Benzyl (2S)-3-(4-biphenylyl)-2-[3-(2-ethoxycarbonylethyl)-3-isobutylureido]propionate (compound No. 1-1) 




Tetrahydrotaan (14 ml) is added to a mixture ot benzyl (2S)-2-amino-3K4-bipherylyl)propionate hydrochloride (ref. 
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ere nce compound No. 1-1. 1*1. '-J"*^ 

phere. The mixture is stirred at room tempera ure tor 2 » minutes. T^the fc ^ 

TscbutyDaminopropionate hydrochlor.de diethyl ether. The organic layer is 

mixture is added a 10% aqueous crtnc •^^J^^J^ dried over an hydrous magnesium sulfate and 

:rnS;S 

compound (compound No. 1-1). 
r^i 20 _26 8° (c=1 .0, methanol) 

!R?film cm 1 ) 3350. 3030. 2959. 2871. 1732. 1651. 1519, 1455. 1188 
The following compounds can be prepared by a method similar to Example 1 . 
. Benzyl (2 SV3-(4-biph e nyly.)^ ^ ^ 

Md 20 -23-9° (c=0.98, methanol) 

|R (film, cm" 1 ) 3350. 3029. 2961. 1726. 1644, 1519. 1487. 1455 
. Benzyl ( 2 S)-2.l3-(2-benzy.oxycarbony.ethy. ) -3.isobut y .ureido]-3-(4-bipheny. y l) P ropionat e (compound No. 1 -3) 

-33. 1651, 1516. 1487. 1386, 1259. 1173. 756. 698 

. Benzyl (2^44*^^ 

pound No. 1-4) 

^X:^r, ases. rm. tm. ««. «* ~ »«■ ™ ™ 

. B^zy. , 2 S>.3-(4-^e n y.,.)^^ ^ 

pound No. 1 -5) 

r n i 20 6 o ( C= o.52, chloroform) 

Spm, cm 1 ) 3448. 3360, 2961, 1724. 1650. 1514. 1455. 1368, 1253. 1152 

. Beray. <2S)*(4*p^ 
No. 1-6) 

[a] D 20 - 23 - 2 ° (c= 0 - 53 - metnano1 ) 
|R (film, cm" 1 ) 3447, 2957. 1729. 1650, 1513. 1454, 1256. 1185. 757. 698 

. Benzyl <2S)<H4^.r^^ ^ 

45 pound No. 1 -7) 

im ~ ««. ~ 

Benz„ (2S ,-2.M2RS).2W»¥^ 

pound No. 1 -8) 

^^>125£S£S?i'». i« i-* ««■ < 385 ' 754 ' 698 

pound No. 1-9) 

Md 20 -29.5° (c=0.073, methanol) 
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55 
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|R (film, cm" 1 ) 3366,3028. 2958. 1722. 1651. 1505. 1367. 1 152. 758. 698 

Benz* (2S)-3-(4-biphenyly.)-2^^^ (C ° m " 
pound No. 1-10) 

fnln 20 .on 1° (c=0.63, methanol) 

S(film. cm" 1 ) 3363. 2933. 1723. 1652. 1510. 1367. 1153. 756, 698 

Benzyl ( 2 S)-2-[3-[(2RS)-2-benz y loxy-2-benzy^^^ 
(compound No. 1-11) . 

[ab 20 " 15 - 2 ° ( c=1 -°- chloroform) 

IR (film, cm" 1 ) 3342. 2957. 1742. 1657. 1514, 1455. 1251. 1172. 1114. 754. 698 

Benzy, (2S)-2-[3-(2-benz*oxycarbony.ethy.^ 

1-12) 

[a] D 20 -27.9° (c=0.48, methanol) 

,R (film, cm 1 ) 3359, 3032. 2958. 1736. 1650. 1498, 1455, 1386. 1173. 1008. 819. 752, 698 

Benzy. ( 2 S)-2-[3-(2-benzy.oxycarbony.e W (C ° mP ° Und 

No. 1-13) 

i&'srss: 1 -. i«. ™ «* «* ™ 

Senzy. (2S)-2.[3-<2-b e nzyloxye^^ «° m »° l,nd 

No. 1-14) 

X^&tSSS* -31. 1645. 1501. 1182. 910. 809, 734. 699 

Benzyl (2S)-2-[3-(2-benzyloxycarbonyie^ (compound 

Benzy. 1 |s)-2-[3-(2-benzy^ (COmPOUnd 
No. 1-16) 

Md 20 - 15 4 ° ( c=0 - 74 ' chloroform) 

IR (film, cm" 1 ) 3360. 3065. 2959. 1731 . 1649. 1516. 1455. 1 179 
Benzyl ( 2S)-2- [ 3-( 2 -benzy.oxyca r bony.ethyl ) -3-isobuty.ureido]-3-[4-(2-nitro ) bi P heny.yl]pro P ionate (compound No. 



1-17) 



Tain 20 -38.6° (c=0.093. methanol) 

IR (film, cm" 1 ) 2959. 1732. 1644, 1531, 1359. 1175. 756. 699 



Benzy. (2RS)-2-[3-(2-benzy.ox y carbonylethy.)-3-isobutylureido]-3-(3-bipheny. y l)propionate (compound No. 1-18) 

IR (film, cm" 1 ) 3364. 2957. 1734. 1648. 1512. 1173. 755. 698 
Benzy. (2S)-2-[3-(2-b e nzy.oxycarbonylethy«)-3-isobuty.urek l o]-3-(1. r*. 1 "-terpheny.-4-yOpropionate (compound 



No. 1-19) 

mp 96.0-99.0°C 



Tain 20 -20.1° (c=0.51 , chloroform) 
IR (KBr, cm' 1 ) 3385, 2954, 1734, 1626, 1519, 1366, 1291 
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Benzyl (2S).2.[3-(2-benzyloxycarbon^eth^)-3-isobutylureidol-3.(1^ 1:2'. 1 "-terphenyl-4-yDpropionate (compound 
No. 1-20) 

Tain 20 -17.8° (c=0.67, methanol) _ 

!r (film, cm" 1 ) 3368. 3032. 2958. 2362. 1733. 1651. 1514. 1475. 1386. 746. 699 

Benzyl (2S)-2-[3-(2-benzyloxycarbonylethyl)-3-isobutylureido]-3-[4-(2-naphthyl)phenyl]propionate (compound No. 



1-21) 

Tain 20 -22.5° (c=0.48, chloroform) 

IR (film, cm" 1 ) 3350. 3032, 2958. 1735. 1651. 1502. 1173. 751. 698 
Benzyl ( 2 S)-2-[3-(2-benzyloxycarbonylethyl)-3-isobutylureido]-3-[4-(1-naphthyl)phenyl] Pro ^ 
1-22) 

fain 20 -28.3° (c=0.1 7, methanol) 

IR (film, cm" 1 ) 3446. 2957, 1732. 1644. 1514, 1455. 1386. 1173, 779. 697 
Benzyl (2S )-2-[3-(2-ethoxycarbon y lethyl)-3-isobutylureido]-3-(2-naphthyl)propionate (compound No. 1-23) 

r„i 20 . 2 8 7° (c=0.98, chloroform) 

Sr (film cm" 1 ) 3349. 2959. 1732. 1651. 1510, 1455. 1377. 1342. 1186. 747. 698 

Benzyl ( 2S)-2-[3-(2-b e nzyloxycarbonylethyl)-3-isobutylureido]-3-(2-naphthyl)propionate (compound No. 1-24) 

[a] 2° -24.1° (c=1.1. methanol) 

IR (film, cm" 1 ) 3355. 2957, 1 735. 1 649. 1 509, 1 1 72 

Benzyl (2S)-3-(4-bi P henylyl)-2:[3-[(2RS)-2-ethoxycarbonyl-4-phenylbut y l]-3-isobutylureido] P ropiona^^ 

Benzyf\2S)-2-[3-[(2RS)-2-tert,butoxycarbonyl-4-phenylbutyl]-3-isobuty^^ 

pound No. 1 -26) 

[a] D 20 - 20 - 5 ° (c=0.50, chloroform) 

IR (film, cm' 1 ) 3445, 3361, 2958, 1718. 1653, 1507, 1454, 1367, 1150. 747, 698 

Benzyl (2 S)-2-[3-[(2RS)-2-benz (C ° m " 
pound No. 1-27) 

Tain 20 -21 .8° (c=0.98, chloroform) 

IR (film, cm" 1 ) 3343, 3062, 2958. 1742, 1651, 1511. 1455. 1175. 1115 
Methyl ( 2S)-2-[3-(2-benzyloxycarbony.ethyl)-3-isobutylureido]-3-[2-(1 -bromo)naphthyl]propionate (compound No. 
1-28) 

IR (film, cm" 1 ) 3366. 2955. 1732. 1644. 1519. 1176. 1074. 1029. 1002. 816. 750. 698 

Benzyl (2S)-2.[3-(2-benz^oxyca^ (compound 
No. 1-29) 

fr/U 20 -26 2° (c=0. 51. methanol) ^ 

S (film cm 1 ) 3361. 3033. 2958. 1732. 1651. 1607, 1505. 1265. 1175. 853. 753. 698 

Benzyl ( 2 S)-2-[3-(2-benzyloxycarbonylethyl)-3-isobutyl U reido]-3-(1-naphthyl)propionate (compound No. 1-30) 
fain 20 -32.5° (c=1 .0, methanol) 

IR flilm. cm 1 ) 3368. 2958. 1736, 1650. 1511. 1455, 1386. 1174. 753. 698 
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Benzyl (2S)-3-(4-bipheny1yl)-2-[3-(2-diethoxyphosphonyi e th y l)-3-isobutylureido]propionate (compound No. 1-31) 
[a] D 20 -1 8.5° (c=1 .0. chloroform) 

|R (film, cm" 1 ) 3349. 3030. 2959. 2358. 1741, 1644. 1520, 1487. 1408. 1388. 1368. 1 186. 1028. 970. 759. 698 

Ethyl (2S)-3-(4-biph e nyl y l)-2-[3-(2-tert.-butoxycarbonylethyl)-3-isobutylureido]propionate (compound No. 1-32) 
tert -BuS (2S)-3-(4-biphenylyl)-2-[3-(2-ethoxycarbon y lethyl)-3-isobut y lureido]prop l onate (compound No. 1-33) 
Benz^ (2S)-2-[3-[(2RS)-2-benzyloxycamonyl P ropyO^ Na 

teft-Butyl (2S)-3-(4-biph e nyl y l)-2-[3-[(2RS)-2-ethoxycarbonyl-5-meth y lhex y l]-3-isobutylureido]propionate (com- 

etnzT^-S-^^ 
Benz^S)^ 

S^U^^ ( com " 

^^3^ ( com " 

BI^%)-2 9 [l[(2RS)-2-benzyloxyca ro onyl-4-phen y lbutyl]-3-isobutylu «*>™- 

t P ert^ (C ° m ' 

P e 0 rt.SutyU2s7-2-[3-[(2RS)-2-benzyloxyc 

B 0 3nz^ N (2sV-2 2 [l(2-benzyloxycarbonylethyl)-3-isobu^ 

BeSTssV^ (compound 
Siz^U-2^K2-benzytoxycarbonylethy)-3-isobut^ (compound 
Benzyl^2S)-2-[3-(2-ben Z yloxycarbonylethyl)-3-isobutylureidoJ-3-[4-(4^nitro)biphenylyl]propionate(c No. 
Benzyl ( 2S)-2-[3-(2-benzyloxycarbonyleth y l)-3-isobutylureido]-3-[4-(3'-nitro)biph e nylyl]propionate (compound No. 
Benzyl (2S)-2-[3-[(2RS)-2-benzylox y carbon y l-4-phenylbutyl]-3-isobut y lureido]-3-[4-(4'-fluoro)biphenylynpropionate 
SnT U "2sT2-[3 4 [lRS)-2-benzyloxycarbonyl-4-phenylbutyl]-3-isobutylu 
B^z C y r P 2^-r3 0 [(2RS)-2-benzyloxycarbonyW 
Be^ mP ° U (2t) N 2°-[3-T(2RS)-2-benzyloxyca 

S°T2SV2^ 
£^(28^ 

£n^(2RS^ ( com " 
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^7(2^-^^ r:4 ' r - ter P hen y , - 4 -y | >p ropi - 

b'z?^^ 1 " :2 '' 

£n7yU2S^^^ 

BeVz y rT2S% N t3-K2R% (C ° m - 
g^zyl^^ 

Benzyf 9 \2S)-2-[3-ben Zy l-3-[(2RS)-2-benzyloxycarbonyl-4-ph e n y lbutyl]ureido]-3-(4-biphen y l y l)propion^ (com- 

BenzyuL)-3-(4-biphenylyl)-2-[3-(2-carbamo y leth y l)-3-isobut y iureido]propionate (compound Na 1-72) 
(2S)t[M2-Benzyloxyca*onyle^ 

?q 4.BiDhenvlvl)-2-[3-(2-carbamoylethyl)-3-isobutylureido]propionamide (compound No. 1-74) 

Be 7 n%i(2S)-3-(4-biphenylyl)-2-[3-[(2RS)-2- ra rbamoyl-3-ph e nyl P ro P yl]-3-isobu^^^ N °- 
Beniyl { 2S)-3-(4-biphenylyl)-2-[3-[(2RS)-2-carbamoyl-4-phen y lbut y l]-3-isob U t y lureido]propionate (compound No. 
(2S)^-[3-[(2RS)-2-Benz y lox y carbon y l-4-phen y lbutyO-3-isobutylureido]-3-(4-biphenylyl)propionamide (compound 

^ 1 3 7 ftBiDhenylyl)-2-[3-[(2RS)-2K : arbamoyl-4-phenylbutyn-3-isc*utylureido]propionamide (compound No. 1 -79) 

S!zyM2^^ (COmP ° 
Benzy?(2S)-2-t3-[(2RS)-2-carbamoyl-4-phenylbutyl]-3-isobutylureido]-3-(2,naphthyl)propiona^ (compound No. 1 - 

BeLi(2S)-3-(4-biphenylyl)-2-[3-(2^^ 

lenzyl JasJ-^-bip^yl^ (compound No. 1-83) 

rctlr, 20 -21 4° (c=0.99. chloroform) 

iR (film, cm 1 ) 3391. 3030. 2959. 2871. 1732. 1651. 1519. 1186. 1108. 760. 697 
Benzyl (2S)-3-(4-biphenylyl)-2-[3-t(2S or 2R)-2-tert,butoxycarbonyl-4- P henylbutyl]-3-isobut y lureido]propionate 

(compound No. 1 -84) 

Single diastereomer of compound No. 1 -7 
Diastereomer of compound No. 1-85 

r a i 20 .20.8° (c=1 .0, methanol) 

IR (film, cm" 1 ) 3448, 3028, 2959, 1723. 1651, 1367, 756, 698 

Benzyl ( 2S)-3-(4-biphenylyl)-2-[3-[(2R or 2 S)-2-tert,butoxyca^ 

(compound No. 1 -85) 

Single diastereomer of compound No. 1 -7 
Diastereomer of compound No. 1-84 
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[ato 20 -1 7.6° (c=1 .0, methanol) 

IR (film, cm 1 ) 3450."3028. 2959. 1723, 1651. 1512. 1367. 757. 698 
Benzyl (2S)-2-[3-(2-tert.-b U toxycarbonylethyl)-3-isob U tylur e ido]-3-(2-naphthyl)propionate (compound No. 1-86) 

r„i 20 .07 9° (c=1.0, chloroform) „ ^ 

IR (film, cm" 1 ) 1 3441. 3293, 3053. 3007. 1731, 1623. 1528, 1495. 1387. 827. 753 

Benzyl (2S)-2-[3-[(2S or 2R)-2-t e rt,butox y carbonyl-4-phen y lbutyl]-3-isobutylureido]-3-(2-naphth y l)propion a te 

(compound No. 1 -87) 

Single diastereomer of compound No. 1-26 
Diastereomer of compound No. 1-88 

r«i 20 -15 2° (c=1 1 chloroform) 

!R(fi.m, cm 1 ) 3449. 3364, 2960. 1723. 1650. 1511. 1455. 1367, 1151. 751. 699 

. Benzyl (2S)-2-[3-[(2R or 2S)-2-t e rt,b U toxycarbonyl-4-phenylbutyl]-3-isobutylureido]-3-(2-naphthyl) P ro P ionate 

(compound No. 1 -88) 

Single diastereomer of compound No. 1 -26 
Diastereomer of compound No. 1-87 

\clU 20 -26 7° (c=0.99, chloroform) 

IR (film, cm" 1 ) 3350. 2958. 1722. 1654. 1508. 1454. 1367. 1152. 748. 699 

Example 2 

tert,Butyl (2S)-3-(4-biphenyl y l)-2-[3-(2-hydroxycarbamoylethyl)-3-isobut y lureido] P ropionate (compound No. 2-1) 




The following compounds can be prepared b y a method similar to Example 2. 
. (2S)-3-(4-Biphenyly.)-2-[3-(2-tert,butoxycarbon y .ethy.)-3-isobuty.ureido]propionohy^ acid (compound No. 

• ? 2 !U-(4-Biphen y i y l)-2-[3-(2^ 3Cid < com P ound Na 2 ' 

. firt.-Butyl^-S-^-biphenyl^ 
pound No. 2-4) 
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tert.-Butyl ( 2S)-3-(4-biphenylyl)-2-[3-[(2RS)-2-hydroxycarbam 

SbuII^ (com ' 

£s)*.^B^ acid 
(S^Bip^ acid 
t < eTt m Buty| dN (2S) 8 i[3-[(2RS)-2-benzyloxy-2-hydroxycarbam 

JeHu^S)^ < conV 
pound No. 2-10) 

Example 3 

Benzyl ( 2 S)-3-(4-biphenylyl)-2-[3-(2-carboxyethyl)-3-isobiJtylureido]propionate (compound No. 3-1) 



r ° 




To benzyl (2S)-3-(4-biphenylyl)-2-[3-(2-tert.-butoxycarbonylethyl)-3-isobutylureido]propionate (compound No. 1-2 
7 84 g) is Sded 4 O N nydrach.oric acid/dioxane (35 ml). The mixture is stirred at room temperature for. 3.5 ^hours. The 
reattSn mixture is concentrated in vacuo. The oily residue is purified by silica gel column chromatography to g,ve 6.12 
g (87%) of the titled compound (compound No. 3-1) as amorphous powder. 

[aln 20 -28.0° (c=0.98, methanol) 

IR (film, cm" 1 ) 3029. 2959, 1731. 1615. 1523. 1487. 1451. 1190 

The following compounds can be prepared by a method similar to Example 3. 

• Benzyl (2S)-3-(4-biphenylyl)-2-[3-[(2RS)-2-carboxy-4-phenylbutyl]-3-isobutylureido]propionate (compound No. 3- 
2) 

[aln 20 -24.6° (c=1.0. methanol) 

IR (film, cm" 1 ) 3445. 2958. 1732. 1614, 1519. 1455, 1190. 758. 698 

• Benzyl ( 2S)-2-[3-[(2RS)-2-carboxy-4-phen y lbutyl]-3-isobutylureido]-3-(2-naphthyl)propionate (compound No. 3-3) 

Tain 20 -27.0° (c=0.49. chloroform) 

IR (film, cm" 1 ) 3441. 2958. 1734. 1617, 1522. 1454, 1190. 751. 699 

• (2S)-3-(4-Biphenylyl)-2-[3-(2-phosphonylethyl)-3-isobutylureido]propionic acid (compound No. 3-4) 

Tain 20 -23 6° (c=0.38, dimethyl sulfoxide) 

IR (KBr, cm 1 ) 3384. 2959, 1736. 1695, 1602. 1538, 1488. 1248, 1152. 1008. 940. 761. 689 

• Benzyl (2S)-3-(4-biphenylyl)-2-[3-[(2RS)-2-carboxy-5-methylhexyl]-3-isobutylureido]propionate (compound No. 3- 
. Benzyl (2S)-3-(4-biphenylyl)-2-[3-[(2RS)-2-carboxy-3-phenylpropyll-3-isobutylureido]propionate (compound No. 3- 
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^)-3-(4-Biphenylyl)-2-[3-[(2RS)-2-benzyloxycarbonyl-4-phenylbutyl]-3-isobuty1ureido]propionic acid (compound 
BenzyfW)-3-(4-biphe^^^^^ 

Benzyl (2S)-3-(4-biphenylyl)-2-[3-[(2RS)-2-carboxy-6-phenylh e xyl]-3-isobutylureido]propionate (compound No. 3- 

Ss)-3-(4-Biphenylyl)-2-[3-(2-hydrox yra rbamoylethyl)-3-isobutylureido]propionicacid(compou 
2S -3- 4-BiDhenylvl -2- 3- a-carboxyethyD-S-isobutylureidolpropionohydroxamic acd (compound No^ 3-11) 
SSiStlSenS acd (compound 

r2S) 3 3\tBiphenylyl)-2-[3-[(2RS)-2-hydroxycarbamoyl-3-phenylpropyl)-3-isobutylureidolpropionic acid (compound 

S£)*£Upheny^^^^ acid (compound 

r2 0 S) 3 3\tBi P henyl y l)-2-[3-[(2RS)-2-camoxy-4-phenylbutyl]-3-isobut y lureido]propionohydroxamic acid (compound 
^2\?-[(2RS)-2-Benzyloxy-2-hydroxycarbamo y lethyl]-3-isobutylureido]-3-(4-biphenylyl)propio acid (com- 
(2S)1^^ acid («*"Pound 

f N 2S^2-r3-(2-Phosphonylethyl)-3-isobutylureido]-3-(2-naphthyl)propionic acid (compound No 3-18) 

Benzyl (2!-^^^ 
3-19) 

Single diastereomer of compound No. 3-2 
Diastereomer of compound No. 3-20 

r«lo 20 -21 1° (c=0.36, methanol) 

iR (film, cm" 1 ) 3445. 2958. 1732. 1617. 1519. 1387. 1345. 1190. 758. 698 
Benzyl (2S)-3-(4-biphenylyl)-2-[3-[(2R or 2S)-2-carboxy-4-phenylbutyl]-3-isobutylureido]propionate (compound No. 
3-20) 

Single diastereomer of compound No. 3-2 
Diastereomer of compound No. 3-19 
(2S)-2-[3-(2-Carboxyethyl)-3-isobutylureido]-3-(2-naphthyl)prop.onicac l d (compound No. 3-21) 

[ a ] D 20 -33.7° (c=1 .0. chloroform) 

TrV^ 2960, 1741, 1609, 1533. 1365, 1272, 1077, 953. 817, 782, 746, 695 

Benzyl (2S)-2-[3-[(2S or 2R)-2-carboxy-4-phenyibuW (compound No. 

3-22) 

Single diastereomer of compound No. 3-3 
Single diastereomer of compound No. 3-23 

fain 20 -22.8° (c=1 .0, chloroform) 

IR (film, cm- 1 ) 13445, 3027, 2958. 1732, 1615, 1524, 1455, 1190, 751. 699 



Benzyl (2S)-2-[3-[(2R or 2S )-2-carboxy-4- P henyl^ (compound No. 

3-23) 

Single diastereomer of compound No. 3-3 

pound No. 3-24) 

raU 20 -22 3° (c=1.0, chloroform) 

£ (film cm 1 ) 3447. 3061. 3027. 2958. 2871. 1732. 1615. 1509. 1372. 1180. 746. 699 
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Example 4 

fdoethoxycarbonyDethyll-a-isobutylureidol-a-CA-biphenylyDpropionate (compound No. 4- 



Benzyl (2S)-2-[3-[2-(2-acetamn 
1) 

5 



10 




15 




25 



,35 »>. 2-aoetamidoethanol (29, mg) and "™ e '^"S y 'f (6 J "nrS ££2£gX mixture is stirred tor 30 
solution of dicyclohexylcarbodiimide (6 65 mg) ,n ° ecipitale d msduMe matte, is 

^^r.r:=^^ > * - * — 

tography to give 1 .29 g (82%) of the titled compound (compound No. 4-1). 

rrtlr* 20 -21 1° (c=1. 2, methanol) 

S (film cm" 1 ) 3308. 2959, 1735. 1636. 1521. 1279. 1177. 756. 698 

The following compounds can be prepared by a method similar to Example 4. 

" . Benzyl (2S)-3-(4-bipheny.y.)-2- [3 -isobu^ (C ° mP ° Und 
No. 4-2) 

. Benzyi ( 2 S).3-<4.biphe„ylyl>-2 W <">™°"™< N °- «> 

Tain 20 -27.6° (c=1 .0. methanol) 

Ir (film, cm' 1 ) 3368. 2957. 1748. 1648. 1513, 1145. 758, 698 

• Benzyl ^-e^RS)-^^ 
ate (compound No. 4-4) 

a* IctU 20 -20 4° (c= 1.0, methanol) ^ ^ n 

Ir (film cm" 1 ) 3305. 2957. 1732. 1634, 1519. 1455. 1260. 1171. 756. 698 

. Benzy, (2S)-3-(4-biph e ny.yl)-2- [ 3-isobu» y 1-3- [ (2RS)-2-(2-methoxyphenoxycarbony.)-4-pheny.buty^ 

ate (compound No. 4-5) 

so ix - 

Tain 20 -25.6° (c=0.53, methanol) 

IR (film, cm" 1 ) 3449, 3062, 3028. 2957. 1749, 1651, 1500. 1455, 1258 

. Benz* 
55 (compound No. 4-6) 

rain 20 -24.0° (c=0.97. methanol) 

!r (film, cm" 1 ) 3448. 3061. 2956. 1746, 1650. 1513, 1142, 756, 698 
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2-Acetamidoethyl ( 2 S)-2-[3-(2-b e nzyloxyc a rbonylethyl)-3-isobutylureido]-3-(4-biphenylyl)propionate (compound 
2°Mith 7 oxyphenyl (2S)-2-[3-(2-benzyloxycarb 0 nylethyl)-3-isobutylur e ido]-3-(4-biphenylyl)propionate (compound 
^nHsnll ,2SV2-r3-(2-benzyloxycarbonylethyl)-3-isobutylureido]-3-(4-biphenylyl)propionate (compound No. 4-9) 

BeVzT(S)-3-(^biph^ 
ate(compou^No.4^ 

B^T^^ 

b'TTsT^ 

f M lZ^ny^^ 
Kl( 2 T2^ 

B^t^ 
gn^^^ 

BeVzyU2^^^ 

rain 20 -24.7° (c=0.83, chloroform) 

IR (film, cm" 1 ) 3350, 2956. 1737. 1645. 1519. 1438. 1257. 1175 
Benzyl ( 2S)-3-(4-biphenyl y l)-2-[3-(2-butoxycarbonylethyl)-3-isobutylureido]propionate (compound No. 4-26) 

mp 43.5-46.9°C (decomp.) 
Tctlr, 20 -21 6° (c=1.0, chloroform) 

E (film, cm" 1 ) 3350. 3030. 2958, 1732. 1644. 1519. 1487. 1178. 1008. 758, 697 
Benzyl ( 2S)-2-[3-(2-isobutoxycarbonylethyl)-3-isobutylureido]-3-(4-biphenylyl)propionate (compound No. 4-27) 

Tain 20 -20.6° (c=0.98, chloroform) 

IR (film, cm 1 ) 3349. 2959, 1733, 1652. 1517. 1467. 1382, 1 186 
Benzyl { 2S)-2-[3-[2-(4-ac e tamido) P h e noxycarbony. e thy.]-3-i S obutylureido]-3-(4-bi P henylyl) P ro P ionate (compound 
No. 4-28) 

tain 20 -19.2° (c=0.18. chloroform) 

IR (film, cm" 1 ) 3308. 2960. 1745, 1672. 1633, 1537, 1507. 1408, 1194. 757 
• Benzyl (2S)-2-[3-(2-butoxycarbonylethyl)-3-isobutylureido]-3-(2-naphthyl)propionate (compound No. 4-29) 
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Tain 20 -29 9° (c=10, chloroform) 

IR (film, cm" 1 ) 3355. 3056. 2959. 1733. 1647. 1514. 1184. 818. 747. 699 

. Benzy. (2S)-2-[3-[(2S or 2 R)-2- e thoxycarbony.-4^ (COnV 

pound No. 4-30) 

Single diastereomer of compound No. 1 -25 
Diastereomer of compound No. 4-31 

[n i 20 _23 go (c=0.97, chloroform) ^ ^ n 

lR?fi.m cm 1 ) 3445. 3373. 2957. 1867. 1729. 1653. 1507. 1253. 1185. 746. 698 

• Benzyl (2S)-2-[3-[(2R or 2S) -2-ethoxycarbon^ (COm " 

pound No. 4-31) 

Single diastereomer of compound No. i -^t> 

onate (compound No. 4-32) 
mp 130°C 

^jtfstsssz i». »». <««■ ««• ^ «■* ™- ,,9s 

Example 5 

(2S)-3-(4-Biphen y lyl)-2-[3-(2-carbox y eth y l)-3-isobutylur e ido]propionic acid (compound No. 5-1) 



ho y^^ n Y ^ "t^oh 




i «,« o n f2 benzvloxvcarbonylethyl)-3-isobutylureido]-3-(4-biphenylyl)propionate (com- 

mg (48.4%) of the titled compound (compound No. 5-1). 

mp 131-133°C(decomp.) 
Tain 20 -11.9° (c=10. methanol) 

IR (KBr, cm" 1 ) 3435. 2958. 1720. 1592. 1526. 1488. 1278. 1240. 764 
The following compounds can be prepared by a method similar to Example 5. 
. ( 2S)-3-(4-Biph e n y i y l)-2-[3-(2-ethoxycarbon y lethy.)-3-i S obut y lureido]propionic acid (compound No. 5-2) 

mp 76.5-81 .8°C (diethyl ether-hexane) 
rain 20 -1 1 9° (c=0.99. methanol) 

IR (KBr. cm 1 ) 3391. 2965. 1720. 1634. 1523. 1489. 1447. 1190 
. (ssj^-p-p^-AcetamidoethoxycarbonyDethyll-S-isobutylureido] -3-(4-bipheny.y.)pro P ionic acid (compound No. 5- 
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3) 

mp 60.5-71 .5°C (hexane-ethyl acetate) 
r«u 20 -9 5° (c=1 .0, chloroform) 

!R(KBr cm" 1 ) 3392. 2958. 1735. 1709. 1658. 1631. 1537. 1489. 1179. 762. 698 

(2S)-3-(4-Biphenyly.)-2-[3^ 3Cid < com P 0und N °" 5 " 

4) 

fain 20 -33.3° (C=0.99, chloroform) 

IR (KBr. cm 1 ) 343^ 2958. 1761. 1607. 1501. 1465. 1310, 1258 
(2S)-3-(4-Biphenylyl)-2-[3-[2-(5-indanyloxycarbonyl)ethyl]-3-isobutylureido]propionic acid (compound No. 5-5) 

Tain 20 -24.5° (c=1.0, chloroform) 

IR (KBr, cm" 1 ) 3435, 2958. 1754. 1610. 1524, 1145. 757, 697 
( 2S)-3-(4-Bi P hen y lyl)-2-t3-[(2RS)-2-carboxy-4. P henylbut y l]-3-isobutylureido]pro P ionic acid (compound No. 5-6) 

Tain 20 -43.5° (c=0.26. chloroform) 

IR (KBr, cm :1 )2957. 1734. 1602. 1522, 1452. 1203. 756, 697 

(2S)-3-(4-Bipheny.yl)-2-[3-[^ 
5-7) 

rain 20 4 0° (c=1 .0, methanol) 

!r (film, cm" 1 ) 3435, 2957. 2870. 1727. 1612. 1520. 1454. 1199, 756. 699 

(2S)-2-[3-[(2RS)-2-(2-Acetami^^ 
(compound No. 5-8) 

fain 20 -7 5" (c=1.0. chloroform) 

IR (KBr. cm 1 ) 3305, 2958, 1733. 1628. 1519, 1454. 1 197. 757, 698 
(2S)-3-(4-Bipheny.yl)-2-[3-isobut y l-3-[(2RS)-2-(2-methoxyphenoxycarbonyl ) -4- P h e nylbuty.]ureido] propionic acid 
(compound No. 5-9) 

rain 20 -34.3° (c=1.0. chloroform) 

IR (KBr, cm- 1 ) 3435. 3027, 2958. 1754. 1609. 1500, 1258, 1195. 1172, 1135, 1110 

(2S)-3-(4.Bipheny.yl)-2-[3-[(2RS^ pr ° pi ° niC add (00m " 

pound No. 5-10) 

Tain 20 -20.8° (c=1 0. chloroform) 

IR (KBr. cm" 1 ) 3436. 3027. 2956. 1748. 1608. 1520. 1142. 755. 698 
(2S)-3-(4-Bi P hen y lyl)-2-[3-[(2RS)-2-carboxy-5- P henyl P entyl]-3-isobutylureido]propionic acid (compound No. 5-1 1) 

Tain 20 -39.7° (c=1 .0. chloroform) 

IR (KBr, cm" 1 ) 3435. 2959. 1726. 1603. 1523. 1487, 1203, 756. 698 
(2S)-3-(4-Bi P henylyl)-2.t3-[(2RS)-2-carboxy-6-phenylhexyl]-3-isobutylureido]propionic acid (compound No. 5-12) 

rain 20 -39.8° (c=0.97, chloroform) 

IR (KBr, cm" 1 ) 3435. 2933. 1728, 1603. 1526. 1487. 1201, 757. 698 
( 2S)-2-[3-(2-Carbox y ethyl)-3-isobutylureido]-3-[4-(4'-fluoro)biphenylyl]propionic acid (compound No. 5-13) 

[a] 0 20 -11.5° (c=0.52. methanol) 
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|R (film, cm" 1 ) 296o! 1722, 1604. 1526. 1498. 1224. 1159. 1076. 820. 757, 667 
(SS^-p-e-Carboxyet^^ aC ' d ^ ^ 

mp 139.5-1 42.0°C (decomp.) 
r«i~ 20 -30 3° (c=0.98, chloroform) 

IR (KBr, cm" 1 ) 3442. 2959. 1726. 1704. 1591. 1529. 1500. 1274.804 
(2S)-2-[3-(2-Carboxyeth^ add (C ° mP ° Und 5 " 15) 

\a\r> 20 -22.8° (c=1 0. chloroform) 

IR (KBr, cm" 1 ) 2960. 1733. 1607. 1527. 1482. 1405. 1296, 1213 
(2S)-2.[3-(2-CarboxyethyO ^ (COmP ° Und ^ ^ 

fain 20 -15 4° (c=0.49, dimethyl sulfoxide) 

IR (KBr. cm" 1 ) 2961. 1728. 1599, 1530. 1488. 1237. 1029 

(2RS)-3-(3-Biph e ny.yl)-2-[3- ( 2-carboxyethyl)-3-isobutylureido]propi 0 nic acid (compound No. 5-17) 

IR (KBr. cm" 1 ) 2960, 1717. 1606. 1525. 1202. 810. 700 
(2S)-2-[3-(2-Carboxyeth y .)-3-isobutylureido]-3-(1. VV. 1Merpheny.-4-y.) propionic acid (compound No. 5-18) 

ui 20 _ 3 10 ( c=: o.51, methanol) 

Spm cm" 1 ) 3021, 2960. 1721. 1615. 1527. 1449. 1217, 759. 701 
(SSJ^-p-^-CarboxyethyD-S-isobutylureidol-S-K^-naphthyDphenyllpropionic acid (compound No. 5-19) 

Mr, 20 -34 5° (c=1.0, dimethyl sulfoxide) 

IR (KBr, cm" 1 ) 2959. 1721. 1602. 1526, 1410, 1197. 813. 750 

(2S)-2-[3-(2-Carboxyethy.)-3-isobuty.ureido]-3-[4-(1-na P hthy.)pheny.] P ropionica 

mp 182.0°C (decomp.) 

rain 20 -47.3° (c=1.0, dimethyl sulfoxide) 

IR (KBr cm" 1 ) 3369, 2957, 1722, 1610, 1537, 1231, 1161, 898, 802, 776. 670 
( 2S)-2.[3-(2-Carboxyethyl)-3-isobutylureido]-3-(2-na P hthyl)propi acid (compound No. 5-21) 

mp 132.8-134.0°C 

r.i 20 04 5° (c=0.50, methanol) 

S (KBr cm" 1 ) 3428. 2960, 1750. 1732. 1717, 1614. 1544. 1253. 1177 
(2S)-2-[3-(2-Carboxyethyl)-3-isobutylureido]-3-(1 -naphthyl)propionic acid (compound No. 5-22) 

mp 1 50.0-1 50.6°C (decomp.) 
y„20 .71 g» (c=0.32, methanol) 

!r (KBr. cm '! 3430. 1751. 1715. 1614. 1543. 1385. 1253. 1175 

^4^ "* 

pound No. 5-28) 
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( 2S)-3-(4-Biphenylyl)-213-iso^^^^ add 
JJ^^ acid < com P ound 

aCid 

g^r^^ acid 

Ss^c^ acid(com " 

2-Sam^ ( 
^hoSpheny. (2S)-3-(4-biphenyly.)-2- [ 3-[(2RS)-2<a*ox y -4-pheny.buty.]-3-isobut y lureido]prop^ (com- 

^an^^ 

f2l?2 r 3 -(2-Carbox y eth y l)-3-i S obutylureido]-3-[4-(4--hydroxy)biphenylyl]propionic acid ' (= om P ound H N N ° n ^ 
(2S)-2 3 \*y*™*>~'*> „ _ ro / 2 ^ arbox vethvl)-3-isobutylureido]propionic acid (compound No. 5-40) 

gS^!S5SC^ acid (compound 

r2S)S3-[(2RS)-2-Carboxy-4- P henylbutyl]-3-isobutylu acid ( com » 0und 
^p-^RS)-^^^ 

^[^RSJ^Ca^^ aCW (C ° m - 

^^(^ add (C ° m " 

^-0^ add (C ° m " 

?2°S)t^ 3Cid (COmP ° Und 
(2S)-2-[3-[(2RS)-2-Carboxy-4-phen y lbut y l]-3-isobutylureido]-3-(1, 1.2, 1 terpneny. ^ y.; P oh 
P 2S)lp 0 ^^ 

jj^MWRS)*-^^ acid (compound 

^jShcr^ 

r2 0 s7r[3-[ d 2RS^ ^ (C ° m " 
P ?<^°r f 2R^^ 

SStStBSS ac,d ( p 

f 2 S> 3 (4-Bi D henyl y l)-2-[3-(2R^^^ 
S1(4BSenv y -2-[3^ 
Stt(2RS)2 y !caW 

2 t SCenylyl)^ aC,d (COmpOUnd ^ 5 " 65) 



acid 
acid 



30 



EP 0 798 291 A1 

• (2S)-2-[3-(2-Diethoxyphosphonylethyl)-3-isobutylureido]-3-(2-naphthyl)propionic acid (compound No. 5-66) 
Example 6 

(2S)-2-[3-(2-Ethoxycarbonylethyl)-3-isobutylur e ido]-3-(2-naphthyl)propionic acid (compound No. 6-1) 



10 



15 




To a solution of benzyl ( 2S)-2-[3-(2-ethoxycarbonylethyl)-3-isobutylureido]-3-(2-naphthyl)propionate (compound 
no 1 23 687 ma) in ethanol (1 4 ml is added 20% palladium hydroxide on carbon (70 mg) under a nrtrogen atmos- 

chromatography to give 401 mg (71 .1%) of the titled compound (compound No. 6-1 ). 

mp 92.0-95.2°C (hexane-ethyl acetate) 
25 rain 20 -34.6° (c=0.99. chloroform) 

IR (KBr. cm" 1 ) 3413. 2962, 1737, 1715. 1603, 1532, 1454, 1318, 1187. 748 

The following compounds can be prepared by a method similar to Example 6. 
30 • ( 2S)-2-[3-(2-Carboxyethyl)-3-isobutylureido]-3-[2-(6-methoxy)naphthyl]propionic acid (compound No. 6-2) 

mp 100-127°C 

Tain 20 -7.9" (c=0.99. dimethyl sulfoxide) 

IR (KBr, cm" 1 ) 3351. 2960. 2600, 1727. 1636, 1608, 1265. 1230, 1031. 852. 809 
35 • ( 2S)-2-[3-[(2RS)-2-Carboxy-4-phenylbutyl]-3-isobutylureido]-3-[2-(6-methoxy)naphthyl]propionic acid (compound 

• [2S) 6 2 3 p-(2-Methoxycarbonylethyl)-3-isobutylureido]-3-(4-biphenylyl)propionic acid (compound No. 6-4) 

40 mp 82.5-85.0°C 

Tain 20 -36.5° (c=1 .0. chloroform) 

IR(KBr, cm" 1 ) 3353. 2956. 1733. 1611. 1522, 1470. 1378. 1278. 1206 



45 



50 



55 



(2S)-2-[3-(2-ButoxycarlDonylethyl)-3-isobutylureido].3-(4-biphenylyl)p ra acid (compound No. 6-5) 

mp 76.7-78.3°C (diisopropyl ether) 
Tain 20 -41.5° (c=0.97, chloroform) 

IR (KBr, cm' 1 ) 3372, 2956, 1739, 1719, 1606, 1524, 1190, 762, 694 
(2S)-2-[3-(2-lsopropoxycarbonylethyl)-3-isobutylureido]-3-(4-biphenyly acid (compound No. 6-6) 

mp 1 14.5-1 15.5°C (diethyl ether-hexane) 
Tain 20 -1 1 .9° (c=1 .0, methanol) 

IR (KBr, cm" 1 ) 3401. 2966, 1731, 1714, 1634, 1521, 1195, 763 
(2S)-2-[3-(2-lsobutoxy^ aCid < com P ound N °* 6 " 7) 

mp 64.1-66.7°C 

[ a ] D 20 -39.5° (c=1.0, chloroform) 
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|R (KBr, cm' 1 ) 3379,2961. 1765, 1738, 1720. 1611. 1530. 1490. 1467. 1382, 1280. 1195 

. (2S)-2-[3-[2-(4-Acetamido)phen^ aCid < COm P° Und Na 

6-8) 

mp 100-107°C (decomp.) 
Tain 20 -4.9° (c=0.99, chloroform) 

IR (KBr, cm' 1 ) 3307, 2960, 1753. 1671. 1629. 1538, 1507. 1488. 1193. 697 

. (2S)-2-[3-(2-Butoxycar^ acid ( com P ound Na 6 * 9 > 

mp 106.2-108.5°C (diisopropyl ether) 
[aln 20 -34.8° (c= 1.0, chloroform) 

IR (KBr, cm' 1 ) 3494, 3052, 2958. 1730. 1705. 1605, 1536. 1451. 1414, 1193, 816. 749. 665 

. (2S)-2-[3-[(2S or 2 R)-2-Ethoxycartoonyl^ acid (compound 

No. 6-10) 

Diastereomer of compound No. 6-11 
[aln 20 -21 7° (c=0.95, dimethyl sulfoxide) 

IR (film, cm- 1 ) 3437, 2960. 1728, 1603. 1524. 1454, 1382. 1198. 752 
- (2S)-2-[3-[(2R or 2S)-2-Ethox y carbon y l-4-phenylbutyl]-3-isobutylureido]-3-(2-naphthyl)propion acid (compound 
No. 6-11) 

Diastereomer of compound No. 6-10 , . 

. (2S)-2-[3-[(2S or 2R)-2-Butoxycarbonyl-4.phenylbutyl]-3-isob U tylur e ido]-3-(2-naphthyl)propion.c acd (compound 

No. 6-12) 

[aln 20 +2.7° (c=1.0, chloroform) 

IR (film, cm 1 ) 3435, 2959. 1728. 1603. 1524. 1454. 1369. 1198. 753 
Example 7 

(2S)-2-[3-(2-Carboxyethyl)-3-isobutylureido]-3-[4-(2-nitro)biphenylyl]propionic acid (compound No. 7-1) 




O O ^ ^\ ^N02 




To a solution of benzyl (2S)-2-[3-(2-benzyloxy<^rbonylethyl)-3-isobutylureido]-3-[4-(2-nitro)biphenyly0prop.onate 
(comiund No " 17 457 mg) in ethano. (14.4 ml) is added 1 N lithium hydroxide (1.44 ml). The mixture . sfrred for 
hSrs To L reaction mSure is added 1 N hydrochloric acid to neutralize the mixture. The ttufcng mixture , », corn 
SntrateJ'in vTcuo to remove ethanol. To the obtained solution is added a 10% aqueous ertne acd solufon. and the 
SSTSSSS* chloroform. The organic .ayer is washed **J^J^*»* ^**%Z 



anhydrous rmgnesium sulfate, and concentrated in vacuo. The oily residue is purified by silica gel column chromatog- 
raphy to give 230 mg (69.9%) of the titled compound (compound No. 7-1) as amorphous powder. 

[a] D 20 -20.1° (c=1.0. methanol) 

IR (KBr. cm" 1 ) 2961. 1723. 1606. 1530. 1362. 1201. 758. 701 
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The following compounds can be prepared by a method similar to Exam P .e 7. 
^-[^-Carboxye^ 

mp 1 47.8-1 50.2°C (decomp.) 

Tain 20 -6.6° (c=0.32. methanol) 

|R (KBr. cm' 1 ) 2963, 1724. 1614, 1523. 1467. 1217 

(2 S)-3-(4-Bi P heny.y.)-2- [ 3-^ add ^ ^ 

fain 20 -46.0° (c=0.97, chloroform) 

m (KBr. cm" 1 ) 3438, 2958. 1731. 1610. 1527. 1487. 1198. 757, 697 

(COmP ° Und ? " 4) 

[ ^^^^^, aSSO, 1727. 1602. 1524. 1487. 1447. 1201 
(2S)-2-[3-(2.Carboxyethy.)-3-isobut y .ureido]-3-[4-(4--chloro)bi P henyly.l P ropionic acid (compound No. 7-5) 

r«U 20 -36 1° (c=0.34, dimethyl sulfoxide) 

IR(KBr, cm' 1 ) 2961. 1717. 1609, 1532. 1486. 1213, 1141. 1094 

W RS)*^^ 3Cid (C ° mPOUnd 

r n i 20 _ 41 4 o ( c== i.o, chloroform) 

IR (KBr cm" 1 ) 3438. 2959, 1733. 1602, 1525. 1454. 1200. 745. 700 

(2S)*P*-Bro^^ 3Cid (C ° mP0Und ? " 7) 

|R (KBr, cm" 1 ) 3641. 2958. 1724. 1609, 1526. 1431. 1152, 862. 814. 768 

^-P-^RSV^-A^ 

^^R^ aCid (COmPOUnd 

7 2^-[3- [ (2RS)-2-Carbox y -4-pheny.buty.]-3-isobuty.ureido]-3-(1. V*. V-terphenyl-4-yDpropionic acid (com- 

P 2 0 sTi p 0 (1 7 -Br 7 oL)n a phthyn-2^ 
7 2^kt3-Ben Zy ,3- [( 2RS)-2-carboxy-«^ 

<S£» acid (compound Na 

7-21) 
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Example 8 



(2S)-2-F3-f(2S or 2 R)-2-Benzytaxy-2«^ acid < c ° m P ound 

a nd ^ aQd (COmP ° Und 



8-2) 



JO 



15 



20 




yWt^ 




-r n * cointinn of benzvl ( 2 SV2-r3-[(2RS)-2-benzyloxy-2-ben2yloxycarbonylethyl]-3-isobutylureido]-3-(4-bipheny- 
.ynp^pionS impound No. 1 252mg) in methane. (?6 m.) -chloroform (1 ml) is added 1 N lithium hydroxide (0.8 
SJHSSST^ for three hours To the reaction mixture is added a 10% aqueous citnc acid solution to neu- 
* S izI the nSure ^he resulting mixture is concentrated in vacuo to remove methanol and chloroform. To the obtained 
l^a^Seoi citric acid solution, and the whole is extracted with ethyl acetate. The organ,c layens 
wasH with a saturated sodium chloride solution, dried over anhydrous sodium sulfate, and concentrated ,n vacuo^he 
Tify Sdue is ^ified by siHca gel column chromatography to give 69 mg (37%) and 64 mg (34%) of the tried com- 
pounds (compound Nos. 8-1 and 8-2) as amorphous powder respectively. 
30 • (2S)-2-[3-[(2S or 2R)-2-Benzyloxy-2-carbox y ethyl]-3-isobut y lureido]-3-(4-biphenylyl)propionic acid (compound No. 
8-1) 

Diastereomer of compound No. 8-2 
35 [aln 20 -44.6° (c=0.36, chloroform) 

IR (KBr, cm" 1 ) 2960. 1740. 1607. 1530. 1210, 1114, 759. 698 

• (2S)-2-[3-[(2R or 2S)-2-Benzyloxy-2-carboxyethyl]-3-isobutylureido]-3-(4-biphenylyl)propionic acid (compound No. 

8-2) 

40 Diastereomer of compound No. 8-1 

Tain 20 -69.8° (c=0.36, chloroform) 

IR (KBr. cm" 1 ) 3321, 2960. 1732. 1611. 1530, 1209, 1112. 758. 698 
45 • he following compounds can be prepared by a method similar to Example 8. 

• (2S)-2-[3-[(2S or 2R)-2-Ben Z yloxy-2-carboxyethyn-3-isobutylureido]-3-(2-naphthyl)propionic acid (compound 
No. 8-3) 

Diastereomer of compound No. 8-4 

so 

fain 20 -39.0° (c=1 .0, chloroform) 

IR (KBr. cm" 1 ) 3500-3000 (broad). 2957, 1719. 1603. 1529. 1454. 1209. 1109 

• (2S)-2-[3-[(2R or 2S)-2-Benzyloxy-2-carboxyethyl]-3-isobutylureido]-3-(2-naphthyl)propionic acid (compound 

55 No. 8-4) 

Diastereomer of compound No. 8-3 

Tain 20 -56.0° (c= 1 .0. chloroform) 

IR (KBr. cm" 1 ) 3500-3000 (broad). 2958. 1736, 1601. 1528. 1454. 1213. 1113 
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Example 9 

(2S)-3-(4-Bipheny1yl)-2-[3-[(2Sor 2R)M acid ( com P ound Na 9 * 1 > 



w 



HO 



75 




To benzyl (2S)-3-(4-biphenylyl)-2-[3-[(2S or 2R)-2-tert. butoxycamonyl-4-phenylbut^ 
2 o icJS^Xi ^ 90 mg) is aid i 4.0 N hydrochloric acid/dioxane (1.45 ml). The mixture 

oerXe !or 9 5 hours The reaction mixture is concentrated in vacuo. The oily residue is dissolved in methanol (4 ml). 

20% palladium hydroxide on carbon (40 mg) under a nitrogen atmosphere. The m,xture is 
SrS u^SSaJiere for 45 minutes. Palladium on carbon is removed by Celite titration, and th ,e 
Z Concentrated in vacuo. The oily residue is purified by silica gel column chromatography to give 87.4 mg (61. 5 /o) of 
25 the titled compound (compound No. 9-1) as amorphous powder. 
Single diastereomer of compound No. 5-6 
Diastereomer of compound No. 9-2 

r a ] D 20 -23.3° (c=0.28, chloroform) 
30 IR (KBr, cm* 1 ) 3435, 2958, 1728, 1606, 1524, 1454, 1204, 757, 698 

The following compounds can be prepared by a method similar to Example 9. 
. (2S)-3-(4-Biphenylyl)-2-[3-[(2R or 2S)-2-carboxy-4-phenylbutyl]-3-isobutylureido]propionic acid (compound No. 9- 

35 2) 

Single diastereomer of compound No. 5-6 
Diastereomer of compound No. 9-1 

tain 20 -62.2° (c=0.32, chloroform) 

IR (KBr, cm" 1 ) 2958. 1728. 1603, 1523, 1453. 1204, 757, 698 
(2S)-2-[3-[(2S or 2R)-2-Carboxy-4-phenylbutyl]-3-isobutylureido]-3-(2-naphthyl)propionic acid (compound No. 9-3) 
Single diastereomer of compound No. 7-6 
Diastereomer of compound No. 9-4 

[aln 20 -27.2° (c=0.50, chloroform) 

IR (KBr, cm* 1 ) 3435, 2957, 1730. 1602. 1525. 1454. 1201. 746. 700 
(2S)-2-[3-[(2R or 2S)-2-Carboxy-4-phenylbutyl]-3-isobutylureido]-3-(2-naphthyl)propionic acid (compound No. 9-4) 
Single diastereomer of compound No. 7-6 
Diastereomer of compound No. 9-3 

[aln 20 -55.2° (c=0.49. chloroform) 

IR (KBr, cm" 1 ) 2959. 1730, 1603, 1526. 1454, 1204, 745. 699 



40 



55 
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Example 10 

(2S)-3-(4-Biphenylyl)-2-[3-[(2S or aRJ-S-hydroxycarbamoyl^-phenylbutyll-S-isobutylureidolpropionic acid (compound 
No. 10-1) 




o o 




1^ Benzvl (2S)-3-(4-biphenylyl)-2-[3-[(2S or 2R)-2-carboxy-4-phenylbutyl]-3-isobutyiureido]propionate (compound 
No 3-19 25 mg) o benzylhydroxyamine hydrochloride (66 mg) and 1 -hydroxybenzotriazole (28 mg) are , s*- 
oended in methylene chloride (2.5 ml). To the suspension are added N-methylmorpholine (0.09 ml) and 1 -ethyl-3- 
nlSmino^ («> mg) under a nitrogen atmosphere. The mrxture . sfrred at 

fJmSZ^ei^Uo hours. The reaction mixture is concentrated in vacuo. Water .s added to the o.ly residue, 
a^dlhe who e Te«Ze6 with ethyl acetate. The organic layer is sequentially washed with 10% c.tnc ac,d. a sat- 
u atrium bicarbonate solution^ a saturated sodium ch.oride solution, dried ^^^^^ 
and concentrated in vacuo. The oily residue is purified by silica gel column chromatography to give 130 mg (89 A) 
ofbenzy^Ta^-biphenylyO 

SC^^^S, — ■ i« 1879 - ™- 1632 - 1518 - 1454 - 1386 ' 1175 - 1027 ' 753 ' 696 

2) To a solution of benzyl (2S ) -3-(4-bi P henylyl ) -2-[3-[(2S or 2R >- 2 - be " z ^ c h a ^ 

lureidoloropionate (109 mg) in tetrahydrofuran (5 ml) is added 20% palladium hydrox.de on carbon (12 mg) under 
L7^S2hera The mixture is stirred under a hydrogen atmosphere for four hours. The pa.lad.um hydrox- 
£e ™ cStonfe removed by Celite filtration, and the filtrate is concentrated in vacuo. The o.ly residue .s purrf.ed by 
^fl^^^ZSoa^ to give 51 mg (63%) of the titled compound (compound No. 10-1) as amorphous 

powder. 

Single diastereomer of compound No. 3-14 
Diastereomer of compound No. 10-2 

!r ! C^)^^~.8B0. ,725. 1*6. ,519. 1453. 1204. 1030. 1009, 756. 033 
The following compounds can be prepared by a method similar to Example 10. 

(2S)-3-(4-Biphenylyl)-2-[3-[(2R or 2S)-2-hydroxycarbamoyl-4- P henylbutyl]-3-isobutylureido]propionic acid (com- 
pound No. 10-2) 

Single diastereomer of compound No. 3-14 

niactprpnmer of comDOund No. 10-1 
(2S)-3-(4 Sphen y lyl)-2-[3-[(2S or 2R)-2-hydroxycarbamoyl-5-methylhex y n-3-isobutylureido] P rop.on I c acd (com- 

pound No. 10-3) 

Single diastereomer of compound No. 3-12 

(2S)-3-^n:,y[)-t^R U o? 2S)- 1 2 0 h 4 ydrox y carbamoy.-5-methy.hex y .]-3-isobuty.ureido ] pro P ionic add (com- 

pound No. 1 0-4) 

Single diastereomer of compound No. 3-12 

niAQtpreomer of compound No. 10-3 ... 
(2S)-3-(i Bipheny|y|)-2-[3-[(2S or 2R)-2-hydrox y carbamoyl-3-phenylpropyl]-3-isobutylureido]prop.on.c acd (com- 
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pound No. 10-5) 

Single diastereomer of compound No. 3-13 

Diastereomer of compound No. 10-6 m . 

. ( 2 S)-3-(4-Biphenyly.)-2-[3-[(2R or aSi-a-hydroxycarbamoyl-a-phenylpropyll-a-isobutylure^olprop.onic acd (com- 

pound No. 10-6) 

Single diastereomer of compound No. 3-13 

. (2S ,.2.™oT' ^nX* 0 *^ aoid 

(compound No. 10-7) 

Single diastereomer of compound No. 3-16 

(compound No. 10-8) 

Single diastereomer of compound No. 3-16 

pound No. 10-9) 

Single diastereomer of compound No. 3-1 7 

. (2S ^™orki~^^^^ aca <c ° m ' 

pound No. 10-10) 

Single diastereomer of compound No. 3-17 
Diastereomer of compound No. 10-9 

(2S)-3-(4-Biphenylyl)-2-[3-(2-hydroxycarbamoylethyl]-3-isobutylureido]propionic acid (compound No. 3-10) can 

also be synthesized by a method similar to Example 10. 

Formulation 

Genera, formation examples of oral preparations and injections using the present compounds are shown below. 
1) Tablet 



Prescription 1 in 100 mg 


present compound 


1 mg 


lactose 


66.4 mg 


cornstarch 


20 mg 


calcium carboxymethylcellulose 


6 mg 


hydroxypropylcellulose 


4 mg 


magnesium stearate 


0.6 mg 



Tablets according to the prescription as above were coated with 2 mg/tablet of a coating agent (thisis , an ordi nary 
coat™eni sS as! hydro^ropv^methylce.lu.ose. macrogo. or silicone resin) to obtam des-red coated tablets. (The 
same is applied to tablets mentioned below.) 
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Prescription 2 in 100 mg 


present compound 


5 mg 


lactose 


62.4 mg 


cornstarch 


20 mg 


calcium carboxymethylcellulose 


6 mg 


hydroxypropylcellulose 


4 mg 


magnesium stearate 


0.6 mg 


coating agent 


2 mg 



Prescription 3 in 100 mg 


present compound 


20 mg 


lactose 


51 mg 


cornstarch 


15 mg 


calcium carboxymethylcellulose 


5 mg 


hydroxypropylcellulose 


5 mg 


magnesium stearate 


1 mg 


talc 


1 mg 


coating agent 


2 mg 



Prescription 4 in 100 mg 


present compound 


40 mg 


lactose 


34 mg 


cornstarch 


10 mg 


calcium carboxymethylcellulose 


5 mg 


hydroxypropylcellulose 


5 mg 


magnesium stearate 


2 mg 


talc 


2 mg 


coating agent 


2 mg 
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Prescription 5 in 220 mg 


present compound 


100 mg 


lactose 


67 mg 


cornstarch 


20 mg 


calcium carboxymethylcellulose 


10 mg 


hydroxypropy Icell ulose 


10 mg 


magnesium stearate 


4 mg 


talc 


4 mg 


coating agent 


5 mg 



2) Capsule 



Prescription 1 in 150 mg 


present compound 
lactose 


5 mg 
145 mg 



Varying the mixing ratio of the present compound to lactose, capsules having the contents of the present 
pound of 1 0 mg/capsule. 30 mg/capsule. 50 mg/capsule and 1 00 mg/capsule were also prepared. 

3) Granule 



Prescription 1 in 100 mg 


present compound 


30 mg 


mannitol 


46.5 mg 


polyvinyl pyrrolidone K-30 


7 mg 


eudragit RL 


15 mg 


triacetin 


1.5 mg 



Prescription 2 in 130 mg 


present compound 


50 mg 


lactose 


55 mg 


white potato starch 


20 mg 


hydroxypropylcellulose 


4 mg 


talc 


trace 
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4) Injection 



Prescription 1 in 10 ml 


present compound 


10-100 mg 


sodium chloride 


90 mg 


sodium hydroxide 


q.s. 


sterile purified water 


q.s. 



EFFECT OF THE INVENTION 
Pharmacological Test 

lArtflnti H aco o/l 1 1 aetivitv Florentin et al. had reported a method for measuring 

Experimental Method 

An anzyma praparation used in mis pharmacological last was praparad by «Mcthg i Iron, ,t rat Wdna, by the tol- 

under the following condition using mixed solutions consisting of the composrfon shown .„ Table 1 . 

table 1 



Tris-hydrochloric acid buffer (pH 7.4) 


50 mM 


DAGNPG 


50 \M 


Enzyme preparation 


0.3-0.5 jag protein 


Test compounds 


10 _11 -10 _4 M 



rate calculated by the following equation. 



Inhibition rate (%) = 



A- B 



100 



A- fluorescence intensity of the sample in the absence of the test compound 
b! fluorescence intensity of the sample in the presence of the test compound 



Result 



As examples of the experimental results. Table 2 shows concentrations of compound Nos. 5-1 . 5-6. 5-21 . 7-3. 7-6. 
8-1 . 9-1 and 10-1 required to inhibit endopeptidase 24.1 1 by 50%. i.e.. ICso- 
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Table 2 





IC 50 (M) 


Compound No. 5-1 


1.3x10" 9 


Compound No. 5-6 


5.5x10 1U 


Compound No. 5-2 1 


q *^vin" y 


Compound No. 7-3 


4.0x1 0" 9 


Compound No. 7-6 


3.1x10' 9 


Compound No. 8-1 


9.3x10* 10 


Compound No. 9-1 


5.8x10' 10 


Compound No. 10-1 


2.1x10" 9 



As shown in Table 2. the present compounds were found to inhibit the endopeptidase 24.1 1 activity remarkably at 

the low concentrations. compounds have the excellent inhibitory effects on 

Since the above-mentioned results show that the presen c°mpo tic rts for diseases in 

which endopeptidase 24. 1 1 is concerned, for e xam^e ^^^^ hyperchlorhydria. endocrine and met- 

such as heart failure and hypertension. 

INDUSTRIAL APPLICABILITY 

, * ♦ » 1 -^-Hiaikvlurea derivative which has inhibitory effects on endopeptidase 

migraine, etc. 



Claims 



1 . A compound represented by the general formula [Q or a salt thereof. 



R R J 

I H 

.fsL ^N, 



['I 



wherein 

Ri represents a carboxy. group which can be converted into an ester, an amide or a hydroxamic acid, or a 
phosphonic group which can be c ° nver r t ^ t °^^ henyl lower alky , group . a lower alkoxy group or a phe- 

lower alkylenedioxy group; 
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R s represents a carboxyl group which can be converted into an ester, an amide or a hydroxamic acid, or a 

phosphonic group which can be converted into an ester; 

R4 represents a group represented by the general formula [XI]. [XII] or [XIII]. 





[XIII] 



R^epresents a hydrogen atom, a halogen atom, a lower a.kyl group, a hydroxy group, a lower alkoxy group, a 

amino group or a lower alkylamino group; 
"A" represents a lower alkylene group; and 
"n M represents 0 or 1 . 

A compound represented by the general formula [I] or a salt thereof. 
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R 2 R 3 



R" 




I H s 

Yy r 

m R 4 



wherein 



Ri represents a carboxyl group which can be converted into a lower alkyl ester, a lower *^™ n £°"° r 
JUrSTTpSiyl lower a, M ester, a phenyl ester or an indanyl ester; a carboxyl group wh.ch can be con- 
vS^ into an amiSe with ammonia, a lower alkylamine or a phenyl lower alkylam.ne; a carboxyl group i w ic 
can^e convert into a hydroxamic acid; or a phosphonic group which can be converted into a lower a^M 
ester andTach phenyl ring of the phenyl lower alkyl ester, the phenyl ester and the phenyl lower alky.am,ne 
can be subSuted by a halogen atom, a lower alkyl group, a hydroxy group, a lower alkoxy group, a lower 
af^lenitxy graup a nitro g'oup. an amino group, a lower alky, amino group or a lower afcanoylammo group. 

nv. 3er alkoxy graup and each phenyl ring of the phenyl lower alkyl group and the phenyl lower alkoxy group 
7^£ZS*£l halogen'atom. a lower alky, group, a hydroxy group, a lower alkoxy group, a lower 
alkvlenedioxv aroup a nitro group, an amino group or a lower alkylamino group; 

RSSKaW "roup or a phenyl lower alkyl group, and the phenyl nng of the phenyl lower alkyl 
£o!T^ halogen atom, a lower alky, group, a hydroxy group, a lower alkoxy group or a 

"SZSSS^ which can be converted into a lower alky, ester, a lower alkanoy.amino-.ower 

a ^ DhenvHow^r a. J ester, a phenyl ester or an indanyl ester; a carboxyl group wh.ch can be con- 
SLd nto l^^iSL^ a lower alkylamine or a phenyl lower alkylamine; a cafcoxyl group wh.ch 
^n be converted into a hydroxamic acid; or a phosphonic group which can be converted into a lower alkyl 
ester an^eaTh phenyl ring of the phenyl lower alkyl ester, the phenyl ester and the phenyl lower alkylamine 
ca b ^subsmuted by a halogen atom, a lower alkyl group, a hydroxy group, a lower alkoxy group, a lower 
SSSSSi. a nitro gLp, an amino group, a .-a^no^p or a lower alkanoy.am.no group, 
R 4 represents a group represented by the general formula [XI], [XII] or [XIII], 






[XIII ) 



wherein 

R 6 represents a hydrogen atom, a halogen atom, a lower 
lower alkylenedioxy group, a nitro group, an amino group 
R 7 represents a hydrogen atom, a halogen atom, a lower 
lower alkylenedioxy group, a nitro group, an amino group, 
have a substituent or a naphthyl group which can have a 
lower alkyl group, a hydroxy group, a lower alkoxy group. 



alkyl group, a hydroxy group, a lower alkoxy group, a 
or a lower alkylamino group; 
alkyl group, a hydroxy group, a lower alkoxy group, a 
, a lower alkylamino group, a phenyl group which can 
substituent, and the substituent is a halogen atom, a 
a lower alkylenedioxy group, a nitro group, an amino 
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arouo or a lower alkylamino group; 

S Wsents a hydrogen atom, a halogen atom, a lower alkyl group, a hydroxy group, a lower alkoxy group, a 

lower alkvlenedioxy group, a nitro group, an amino group or a lower alkylammo group; 

t'reo^eZ 7a hydrogen atom, a halogen atom, a lower alkyl group, a hydroxy group, a lower alkoxy group^a 
LerX^ioxy group, a nitro group, an amino group, a lower alkylamino group a phenyl group whu* can 
hTe , sTstiSent o?a naphthyl group which can have a substituent. and the substtuent .s a halogen atom, a 
^SS^Z^W afower alkoxy group, a lower alkyienedioxy group, a nitro group, an ammo 

SSS^^-t^^ naiogen atom, a lower alky group, a hydroxy group, a lower alkoxy grou* 
? low e rSniioxy group, a nitro group, an amino group, a lower alkylamino group, a phenyl group wh.ch 
can havS a SZSSi or a naphthyl group which can have a substituent. and the subst,tuent . a halogen 
ato J T* rower alM Soup, a hydroxygroup. a lower alkoxy group, a lower a.ky.enedioxy group, a nrtro group, an 
amino group or a lower alkylamino group; 
"A" represents a lower alkylene group; and 
"n" represents 0 or 1 . 

A compound represented by the general formula [I] or a salt thereof. 



R 2 R 3 



A H 5 

Yy" 

0 ( A l" A 



wherein 



Ri reoresents a carboxyl group which can be converted into a lower alkyl ester, a lower alkanoy lammo-lower 
LlTster TphenyTlo^e? al«l ester, a lower a.koxyphenyl ester, a lower alkanoylammophenyl ester or an 
Statf^-J!^ group which can be converted into an amide with ammonia; a carboxyl group wh ch 
can be conver^^to a hydroxamic acid; or a phosphonic group which can be converted >nto a lower alkyl 

3? represents a hydrogen atom, a lower alkyl group, a phenyl lower alkyl group, a lower alkoxy group or a phe- 
nyl lower alkoxy group; 

d3 rpnrpse nts a lower alkyl group or a phenyl lower alkyl group; 

% Sesen2 a cT*oxyl group which can be converted into a lower alkyl ester, a lower alkanoylamino-lower 
LTester TphenyTbwe? alkyl ester, a lower alkoxypheny. ester, a .ower alkanoylammopheny ester or an 
riyfester; a caroox^ groupwhich can be converted into an amide with ammonia; or a carboxyl group wh,ch 
can be converted into a hydroxamic acid; 

R 4 represents a group represented by the general formula [X(]. [XII] or [XIII], 





tXH ) 




I XIII I 
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wherein 

nitro group, an amino group or a phenyl group; 
r8 and R 9 each represents a hydrogen atom; 

Rio^presente a ^drogen atom, a haiogen atom or a lower alkoxy group. 
"A" represents, a lower alkylene group; and 
"n" represents 1 . 

A compound represented by the general formula [I] or a salt thereof. 



R 2 R 3 



in 



wherein 



R 1 repress a cafcox, W -* - J ^ -S-S *~*t!Z2£XSZ£ZZZ 

IZ^-'^^^^^^^ add; or a ptosphooic 

% a ZZXZ 3*h can be converted * a *~ aM e*e, = phenyl ,o»er es,er or a 




[XI i 




[XIII 




[XIII] 



wherein 



wneieni 

-A" represents a lower alkylene group; and 
"n" represents 1 . 
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ester a benzyl ester, a methoxyphenyl ester, an acetamidophenyl ester or an indanyl ester; a carboxyl group which 
can be c?nvert2 into a hydroxamic add; or a phosphonic group which can be converted m to an e hy. ester. R* rep- 
™entsa hyd ogen atom an isopentyl group, a benzyl group, a phenethyl group, a pheny.propyl group a phenyl 
btftvl arouc , or a benzyloxy group. R 3 represents an isobutyl group. R represents a b.phenylyl group, a 
iZoSpZ^ gX^ScLAn^ group, a methy.bipheny,yl group, a methoxybiphenyly. group a nrtrobj- 
ZSK a terphenylyl group, a naphthylpheny. group, a naphthyl group, a bromonaphthy. group o ameth- 
oxynaphthyl group. R 5 represents a carboxyl group which can be converted .nto a methyl ester, a benzyl ester or 
an acetamidophenyl ester, and "A" represents a methylene group. 



5. A compound represented by the general formula [I] or a salt thereof. 



R 2 R 3 



R 1 



[I) R 



wherein 



8. 



Ri represents a carboxyl group which can be converted into a lower alkyl ester, a phenyl lower alkyl ester, a 
R 4 represents a group represented by the general formula [XI] or [XIII]. 





[XII 



(XIII] 



wherein 

R 6 represents a hydrogen atom; 

R 7 represents a hydrogen atom, a halogen atom, a lower alkoxy group or a phenyl group; 
R 10 represents a hydrogen atom or a lower alkoxy group; 
"A" represents a lower alkylene group; and 
"n" represents 1 . 

The compound or a salt thereof as claimed in claim 6. wherein R i represents a ^W^hon be con- 
verted into an ethyl ester, abuty. ester, an isopropy. ester, an isobutyl ester, a tert.-butyl ester, a " 
me hoxvohenvl ester or an indanyl ester. R 2 represents a hydrogen atom, an .sopentyl group, a benzyl group, a 
oCS^tp^propyl gVoup. a phenylbuty. group or a benzyloxy group. R represents an .sobutyl group 
RCn^seT aSiphenylyl group, a fluorobiphenylyl group, a methoxybiphenylyl group, a terphenylyl group a 
naphthy f group orTmethoxynapmhy. group. R» represents a carboxyl group which can be converted .nto a methyl 
ester or a benzyl ester, and "A" represents a methylene group. 

The compound or a salt thereof as claimed in claim 2, wherein R 4 represents a group represented by the general 
formula [XI], [XII] or [XIII], 
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[XIII] 



wherein 



Ft 6 represents a hydrogen atom or a nitro group; 

R 7 represents a hydrogen atom, a halogen atom, a lower alkyl group, a hydroxy group, a lower alkoxy group, a 
nitro group, an amino group or a phenyl group; 
R 8 and R 9 each represents a hydrogen atom; and 

R 10 represents a hydrogen atom, a halogen atom or a lower alkoxy group. 

The compound or a salt thereof as claimed in claim 2, wherein R 4 represents a group represented by the general 
formula [XI], [XII] or [XIII], 






[ XIII J 



wherein 



R 6 represents a hydrogen atom or a nitro group; 

R 7 represents a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group or a phenyl group; 
R 8 and R 9 each represents a hydrogen atom; and 

R 10 represents a hydrogen atom, a halogen atom or a lower alkoxy group. 

0 The compound or a salt thereof as claimed in claim 2, wherein R 4 represents a biphenylyl group, a fluorobiphenylyl 
* group a chlorobiphenylyl group, a methylbiphenylyl group, a methoxybiphenylyl group, a n.trobiphenylyl group, a 
terphenylyl group, a naphthylphenyl group, a naphthyl group, a bromonaphthyl group or a methoxynaphthyl group.. 

1 . The compound or a salt thereof as claimed in claim 2, wherein R 4 represents a group represented by the general 
formula [XI] or [XIII], 
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ixn 



I XIII J 



wherein 



R 6 represents a hydrogen atom; 

R 7 represents a hydrogen atom, a halogen atom, a lower alkoxy group or a phenyl group; and 
R 10 represents a hydrogen atom or a lower alkoxy group. 

1 2. The compound or a salt thereof as claimed in claim 2. wherein R< represents a "^^^ 
group, a methoxybiphenylyl group, a terphenylyl group, a naphthyl group or a methoxynaphthyl group. 

1 3. The compound or a salt thereof as claimed in claim 2. wherein R 3 represents a lower alkyl group or a phenyl lower 
alkyl group. 

14. The compound or a salt thereof as claimed in claim 2. wherein R 3 represents an isobutyl group. 

1 5 The compound or a salt thereof as claimed in claim 2. wherein R 2 represents a hydrogen atom.a lower alkyl group, 
a phenyl lower alkyl group, lower alkoxy group or phenyl lower alkoxy group. 

1 6 The compound or a salt thereof as claimed in claim 2. wherein R 2 represents a hydrogen atom, an isopentyl group. 
" a benzyl group, a phenethyl group, a phenylpropyl group, a phenylbutyl group or a benzyloxy group. 

17 The compound or a salt thereof as claimed in claim 2. wherein R 1 represents a carboxyl group which can be con- 
verted mTo a"ower alkyl ester, a lower alkanoylamino-lower alky, ester, a phenyl lower alkyl ester, a lower alkoxy- 
ohenyl ester a lower aJkanoylaminophenyl ester or an indanyl ester; a carboxyl group wh>ch can be converted .nto 
w amid fw th ammonia: a carboxyl group which can be converted into a hydroxamic acid; or * phosphor group 
which can be converted into a lower alkyl ester, and R represents a carboxyl group wh.ch can be converted .nto a 
tower alkyl ester, a lower alkanoylamino-lower alkyl ester, a phenyl lower alkyl ester, a lower alkoxypheny. ester, a 
lower aSnoylaminophenyl ester or an indanyl ester; a carboxyl group which can be converted ,nto an am,de w.th 
ammonia; or a carboxyl group which can be converted into a hydroxamic acd. 

18 The compound or a salt thereof as claimed in claim 2. wherein R 1 represents a carboxyl group which can be con- 
verted S atower alky, ester, a lower alkanoylamino-lower alky, ester, a phenyl lower alkyl ester, a lower alkoxy- 
DheS M aTower alkanoylaminophenyl ester or an indanyl ester; a carboxyl group which can be converted .nto 
a hySoSm c actt or a ohosphonic group which can be converted into a lower alky, ester, and * 5 repress a oar- 
bcS graup which can be converted into a lower a.ky. ester, a phenyl lower alky, ester or a lower a.kanoylam.nophe- 
nyl ester. 

19 The compound or a salt thereof as claimed in claim 2, wherein R 1 represents a carboxyl group which can be con- 
vlr^c Jo ettyt ester, a butyl ester, an isopropy. ester, an isobutyl ester, a tert.-butyl ester, an acetamdoethyl 
es efaSenzy. ester, a methoxypheny. ester, an acetamidopheny. ester or an indanyl ester; a c -^^^ 
can be c?n?er t S into a hydroxamic acid; or a phosphonic group which can be converted .nto an ethyl ester and 
R " repre^S * .carboxyl group which can be converted into a methyl ester, a benzyl ester or an acetam-dopheny. 
ester. 

20 The compound or a salt thereof as claimed in claim 2. wherein R 1 represents a carboxyl group which car .be , con- 
verti To a lower alky, ester, a phenyl lower alky, ester, a lower alkoxypheny. ester or an .ndanyl ester, and R rep- 
resents a carboxyl group which can be converted into a lower alkyl ester or a phenyl lower alkyl ester. 

21 The compound or a salt thereof as claimed in claim 2. wherein R 1 represents a carboxyl group which can be con- 
lerti Xan ethyl ester, a butyl ester, an isopropy. ester, an isobutyl ester, a tert.-butyl ester, a benzyl ester, a 
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indanyl ester, and R 5 represents a carboxyl group which can be converted into a methyl 



22. The compound or a salt thereof as claimed in claim 2, wherein R3 represents a lower alky, group or a phenyl lower 



10 



alkyl group, 



and R 4 represents a group represented by the general formula [XI]. [XII] or [XIII]. 




[XI] 



15 



20 





[XIII] 



25 



30 



wherein 

SSSS : S S "aha^n EL a *- * W a ^ 9 ,o U , a a lte . 9W a 

nitro group, an amino group or a phenyl group; 

R 8 and R 9 each represents a hydrogen atom; and 

R'0 represents a hydrogen atom, a halogen atom or a lower alkoxy group. 

23 The compound or a salt thereof as claimed in claim 2, wherein R3 represents a lower alky, group, and R* represents 
a group represented by the general formula [XI], [XII] or [XIII], 



35 



40 




[XII 



.45 



50 




[XIII 




I xiii ] 



55 



wherein 



R 8 and R 9 each represents a hydrogen atom; and 

R 10 represents a hydrogen atom, a halogen atom or a lower alkoxy group. 
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thy) group or a methoxynaphthyl group. 

25. The compound or a salt thereof as claimed in claim 2, wherein R3 represents a .ower a.kyl group, and R< represents 
a group represented by the general formula [XI] or [XIII], 



w 



15 





I XIII ] 



[XI] 



wherein 



20 



R 10 represents a hydrogen atom or a lower alkoxy group. 



25 a methoxynaphthyl group. 

or'a Senynower alM group, and R* represents a group represented by the general formula [Xq. [XII] or [X.ll]. 

30 



35 




I XI] 



40 



45 





[XIII 



50 



55 



wherein 



nitro group, an amino group or a phenyl group; 

R 8 and R 9 each represents a hydrogen atom; and 

R 10 represents a hydrogen atom, a halogen atom or a lower alkoxy group. 

group represented by the general formula [XI], [XII] or [XIII], 
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[XI ) 




[XI! ] 




[XIII I 



wherein 

r 6 rpnresents a hvdroqen atom or a nitro group; 

r7 ^ hydrogen atom, a halogen atom, a lower alky, group, a lower alkoxy group or a phenyl group; 

Ft 8 and R 9 each represents a hydrogen atom; and 

R 10 represents a hydrogen atom, a halogen atom or a lower alkoxy group. 

29 The compound or a salt thereof as claimed in claim 2. wherein R 2 represents a hydrogen atom, an isopentyl group, 
TbenzyTgroup a phenethyl group, a ohenyloropy. group, a ohenylbuty. group or a benzyloxy ^group , F? represents 
an isobuty. group, and R 4 represents a biphenylyl group, a f luorobiphenylyl group, a chlorob iP henyly. Q^ouP J meth- 
XiphSf group, a methoxybiphenyly. group, a nitrobiphenylyl group, a terphenylyl group, a naphthylphenyl 
group, a naphthyl group, a bromonaphthyl group or a methoxy naphthyl group. 

30 The compound or a salt thereof as claimed in claim 2. wherein R 2 represents a hydrogen atom, a lower alkyl group, 
Tphenyl tower a.ky. group or a pheny. lower alkoxy group. R* represents a lower alky, group, and R represents a 
group represented by the general formula [XI] or [XIII], 





(XII 



[XIII] 



wherein 

R 6 represents a hydrogen atom; 

p7 represents a hydrogen atom, a halogen atom, a lower alkoxy group or a phenyl group, and 
R 10 represents a hydrogen atom or a lower alkoxy group. 

31 The compound or a salt thereof as claimed in claim 2. wherein R 2 represents a hydrogen atom, an isopentyl group. 
rbenzyTgraup, a phenethyl group, a phenylpropyl group, a phenylbutyl group or a benzyloxy group f ^nts 
an isobutyl group, and R 4 represents a biphenylyl group, a f luorobiphenylyl group, a methoxybiphenylyl group, 
phenylyl group, a naphthyl group or a methoxynaphthyl group. 

32. 3-(4-Biphenylyl)-2-[3-(2-carboxyethyl)-3-isobutylureido]propionic acid or a salt thereof. 

33. 3-(4-Biphenylyl)-2-[3-(2-carboxy-5-methylhexyl)-3-isobutylureido]propionic acid or a salt thereof. 
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34. 3.(4-Biphenylyl)-2-[3-(2-carboxy-4-phenylbuty))-3-isobutylureido]propionic acid or a salt thereof. 

35. 2-[3-(2-Benzyloxy-2-carboxyethyl)-3-isobutylureido]-3-(4-biphenylyl)propionic acid or a salt thereof. 
5 36. 2-[3-(2-Carboxyethyl)-3-isobutylureido]-3-(2-naphthyl)propionic acid or a salt thereof. 

37. 2-[3-(2-Carboxy-4-phenylbutyl)-3-isobutylureido]-3-(2-naphthyl)propionic acid or a salt thereof. 

38. (2S)-3-(4-Biphenylyl)-2-[3-(2-carboxyethyl)-3-isobutylureido]propionic acid or a salt thereof. 

W 39. (2S)-3-(4-Biphenylyl)-2-[3-(2-butoxycarbonylethyl)-3-isobutylureido]propionic acid or a salt thereof. 

40. An endopeptidase 24.11 inhibitor comprising the compound or a salt thereof as claimed in claims 1 to 39 as an 

active ingredient. 

15 41 A therapeutic agent for a disease selected from cardiovascular disease, renal disease, gastroenteric disorder, pairv 
' arS^t^^l-baie disease, and autoimmune disease, comprising the compound or a salt thereof as cla.med 
in claims 1 to 39 as an active ingredient. 

20 42 A therapeutic agent for a disease selected from heart failure, hypertension, renal failure, diarrhea, hyperchlorhy- 
i^S^Zl***. obesity and rheumatic disease, comprising the compound or a salt thereof as cla,med ,n 
claims 1 to 39 as an active ingredient. 

43. A therapeutic agent for cardiovascular disease comprising the compound or a salt thereof as claimed in claims 1 to 
25 39 as an active ingredient. 

44. A therapeutic agent for heart failure comprising the compound or a salt thereof as claimed in claims 1 to 39 as an 
active ingredient. 

30 45. A therapeutic agent for hypertension comprising the compound or a salt thereof as claimed in claims 1 to 39 as an 

active ingredient. 



35 



40 



45 



50 
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*i/;ug£. R 4 {i±ie-®5s: [xi] *fctt[xiii] (5$ + , 
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R 6 (iTk&DiCT*. R 7 !***^^ ^aY>^=F. <£&7 
4- tzlt 7 x R 1 0 {iTK^H^t 

5 

-r ;K /f v^nk'Jl/iXfyk ^yyf;UXfiK tert. - 

£ tt K > i>* ^ * * •> £ * > R 3 *Mvyf;H^> R 4 
t"7ix'J 7 n f 7 x - 'J ^ h * -> £ 7 x 

— U ju2£n f;i'7xxijjH, f7f fcii^ h * f ^ 

;u k ^ si $ ft t ^ t t> «t ^ * ^ # * •> ^ S £ ^ a *< y ^ u > 

***** <b^»*J J:Of-€-© 



#&BJHfc£4$a<B*f * L^**Wi LTx 3- (4-tf7x 
20 - U ;U ) - 2 - [ 3 - ( 2 - * # * •> x ^ ) " 3 - V 

7-ah°^>i? (T3ESEII]) * 3 - (4 - 
t* 7 x - 'J ;u ) - 2 - [ 3 - ( 2 - ft Jl *' * •> - 5 - * f - k 
^+ •>;!/) - 3- ^7^f;HH K] 7° d t° * >I? (TK 
Si [III] ) . 3 - (4 - t'7 x- 'J ;U) - 2 - [3 - (2 - 
25 *;^+i/-4-7 i x^7'f-;l/) -3-^fy^fA!)N 
K] 7-Dft>l (TIBSCIV3) x 2- [3- ( 2 - * 
A,* * i/ - 2 - * >\> $ * : s to) - d- ^vy^-to^U^ 

K] - 3 - ( 4 - h* 7 x — i> ) 7° o e * y m (TES; [V] ) 
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n 2- [3- ( 2 - ij i/ji -3--fyyf;^ 

l"T K] - 3 - (2-t7fA) y D CTIB^[VI]) 
N 2 ~ C 3 - (2 - - 4 - 7 - 3 

^V7-f;KHK] - 3- (2-t7f*) ^Dt't> 

K (TIBS; cvii]) , ^j; # ftifncis, kbcncni- 

® *7*xlx*#H£# x *¥JH£{*, $ 6 cat (2 S) - 3 
- (4-t'7xzij;l) - 2 - [ 3 - (2 -;/h 
i^x^;u) - 3 - 4 y zr + jUV K] ft >i (*f 

825$ [XIV] ) fc£ ^O&jg^tf^ft^ 



10 



15 



20 



25 



HO 



("J 
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10 



[ VIM 1 



T 



R 2 R 3 



rixi 



.NH 



III 



-©#&(*, [viii] -vwLibznzit&mti, 

1 ' - * ^ #x ;b V J if y _ )l £ 4 c ^ y _ ;U^£D 

15 5£ [X] ©ft l/7£J£i£ U *$&HJHfc£05 

(-«&5£ [I] ) £*§*2F&T£* 0 ttij. -&5£ [VIII] 
T?S $ ft 5 ft&fto — a&M;^ Shieh b#tfi£Lfc#ft (J. 0 
rg. Chem. , jrL_ 379-381 (1992) ) l:i-,Tf d->>^^a 
fiSLfctK Evans S> L fc £ £ (J. Am. Chem. Soc. , 1 

09. 6881-6883 (1987)) *«OT7y K*t«T^t«; 

*;i/sK* *>;ua«^ i^stwis l: rzuffl $ nz ism* 

^ g li x X r- ;l/ ^ 7 * K \Z x * X * > & g |i x X x ^ IZ m & 



20 



25 
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lEOJ»i:J:'» Tit fcftfcfb^tttt* J: t) WSB® 

5 -»5£ [i] Ta*n-5{k^^»-tt^7^f-i/^att**>* 

2 4. 1 10HHttt&nT^5N-^>v'^-D-75 
;U - 9 'J •> ;U - p-— hD7i-^77-^-rJ > > * ffl 

1 1 lw*f L3fe L 
20 * x > K^^f-^-*© — o-e**x> K "7 f - ^ - * 

24. 1 1 1*^ 8* ©^atel-W^LT 

PI g t * <b £ 'fr * £ * ^' ;U lc fc v ' T e ^ ^ * * h >} 

25 P Sf7S***BJ0 $ ■£ 5 - i (J- Cardiovasc. Pharmacol. . _1 
9^ 635-640 (1992) > J. Pharmacol. Exp . Ther. . 266_. 87 
2-883 (1993)) ^ » ME * 9 frK is v> T & E if ffl £ S8 §i * * 
:i (J. Pharmacol. Exp. Ther., 265^ 1339-1347 (1993) ) 
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:i (Circ - fies -. 65. 640-646 (1989)) N ft tt © T » lc *f 
t-5a#ftffl*»S-rsc:i (Gut.J3^ 753-758 (1992) ) , 
tt*f^ffl*H6af * C i (Nature. 288^ 286-288 (1980) ) 

(J. Clin. Endocrinol. Metab. , 76. 1495-1498 (1993) ) 

1 1 , TftMis tl* C i 
(Proc. Natl. Acad. Sci. . 88. 10662-10666 (1991)) > D 

^ ^ ^ A# ® Jflltt tt 6 Of K * |c i> -c x > K ^ y ^ - 
10 *2 4. llgtt*^IWi:i|^;i (Rheumatol. Int.._l 
h. 1-4 (1993) ) fc«g$tiTl^„ x>FX^f 
**-*'2 4. 11 *mW+Z{t&toK&K±, Kjfilff*©^ 
nH©£g!IU f^ifOf^l, TSiU ffgfe&£$ez)ff»|« 

is mMti^o^mm^^^amm, frmmrnvrntuztt-tzm 

* 5B W -f b ^ fttt llu O J; 9 ic ft ft x > K^y^y--tf2 
4. 1 1 PlggttS-^ Lt* 0 „ x. > K^7^--tf 2 4 . 

25 So S4IJIUTIi, jR&ftu ft*k 

a » si 35 a< t$ # & ti. iFLffl^nTi^affi^ffl^TMJw-ff^ 

*Ci#T?S5 0 0J*.tfte*!U * 7 ji&^j, 
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MM> ^fT^I^^^A^ * )\y >? m © m : R%\ > k K 
*;i/--K+->y f ;i/t;i/o-7 * ;u o a n fillftk Kd + 
5 ;U^f-;Hr;Un-x> -7 ? d rf - ;K •> 'J n > «i II ^ ® = - 

mrv% mnm-e& ntfant ia^H. 1 ~ 6 o o 

0 m g . t L< I* 1 ~ 6 0 0 m g £ 1 a £ fi & @ K # 

io tft^tniii^o 



n t> ©wtt*iew* «k t> «t < sup* * * t> ©t-* »9 > * 
##0J 1 

(2S) - 2-7; 7-3 - (4-t'7 I -'J;l) :/ n b° 

20 

o 



H 2 N 

HCI 




1) N-tert.-y h + i/^;U.-K-;U- L - f- o •> > 'O ^ 
Ax^fib (1. 0 g ) omit* f- U > ( 4 . 2ml) 
ic, h s 'J > ( 1 . 1 m 1 ) £ in 7L m # 5 o tK#T\ 5 & 
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*CMJ7^d^>u* >Wtm*® (0 . 5 2ml) 
;l/ £ 5 A * d -7 h -p IS S5! L > N - tert. - 7 b * •> £ ;U *' - ;u 

- (4-h'j7Atn^^A* i ;| / t+i/) - L- 7x 

-^77^>^>-;;bx7r^ 9 9 4mg (73. 1 %) £ 

10 mp 60. 0 ~ 6 0 . 9 V 

20 

[a J D -10. 8° (c = l. 0. i 9 J -;U) 
I R ( K B r , cm" 1 ) 3402. 2984. 1743. 
1690. 1521, 1424, 1250. 1201. 11 
43, 1012. 902, 639 

15 

2) m%&m$v.T, K -text.-? V * i/ ij (4 
- h V 7;^d^ * > x ;b * x ;u * •> ) - l- 7jl^;U7 
7 x > /< > j; ;I , x * x , u C900mg) % 7xz;Hi:| 
(435mg) \ & K # * A (370mg) 
(18ml) fl>7 + 7 (Fij7i_;^77-r » 

5 »> A (0) (5 0mg) £ Jd 8 5 *C T? 2 B$ RB fl£# 

*&JI£fi$?|]^8e7K3tx h 'J ATkig^ olii-l 0 % ? x > 

25 *E*li!f^5o »6n«i«tt*i/ij*yA*5A? 

uvhT^SHL. (2S) - 3- (4-h*7x-iji) -2 
- tert. -7 V * i/J] )1#-)IT i J -fa t° it > Wt ^ > )l x 
Xx;U 553mg (71. 6%) £ f# £ 0 



20 
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m p 



98. 3-100. It 



[a] D 20 -8. 2° (c = 0. 5 2, * 9 J - to*) 
I R (KB r, cm" 1 ) 3369, 2983, 1747. 
1684. 1514. 1488, 1250. 1168. 10 
5 08.763.695 

3) (2 S ) - 3 - (4 - t"7 x- 'J ;U) -2-tert. -7 
^i/A^li^TW^ah'tySO^H^f^ (5 
0 Omg.) ©I^ixf^ (2. 3ml) Sftl^ 4. INI 
10 W/ffi 1 ®.*-* & (2. 8ml) £fla;i> lfiT'2 8ir H 14 0^ 

-1) 378mg (88. 6%) 5 o 
mp 235. 0-236. 2 t 
[a] D 20 -22. 0° ( c = 1 . 0. > * y 
15 IR (KBr. cm" 1 ) 3152. 2798. 2673. 
1746. 1606. 1492. 1372. 1233, 11 
94, 761. 696 

nnmi t talcum l> TE/fb£&*:*iSo 

20 • ( 2 S ) - 2-7;;-3 - [4 - (4' - 7 ^ * n ) t* 
7i^'j;U] 7 , Dt°^->^'<>v ? ^i^x>'Uii®^ ( # % -fb 

£«J 1 - 2 ) 

mp 244. 0-245. 5°C (#8?) 

Ca] D 20 -19. 2° (c = i. o. 

25 I R (KBr, cm" 1 ) 3155, 3000. 2800. 
2009, 1746. 1607, 1493, 1233, 11 
94. 1158. 823, 803. 747. 699, 567. 
5 4 8 
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• (2S) - 2-7;y- 3 - [4 - (4' ->dd) b* 7 
ft 1 - 3 ) 

5 m p 2 2 5. 0 - 2 2 8. 5 r (##) 
C«3 D 20 -15. 8° (c-0. 3 6, 
1R CKBr, cm" 1 ) 2850. 1746. 1486. 
1372. 1234. 1142. 1095. 940 

10 • (2 S) - 2-7W-3- [4- (4' fcf 7 

ft 1 - 4 ) 

m p 24 Ot (#J») 

C«3 D 20 "2 2. 1° (c = 0. 9 8. * 9 J -A,) 
15 IR (KBr. cm -1 ) 3145. 2797. 1747. 
1493. 1372. 1234. 1194. 802. 697 

• ( 2 S ) - 2- 7$y-3 - [4 - (3' - y h * .» if 
7^- .;,[,] ^Dft^O^bx^f^igifi 
20 £ft 1 - 5) 

mp 213. 0-214. 5 t (#8?) 
£«3 D 20 -17. 9° (c = l. 0. i 9 J-W 
I R (KBr, cm" 1 ) 3149. 2834. 1749. 
1608. 1496, 1406. 1219. 1141, 10 
25 5 8 

• (2S) - 2-7;;- 3 - [4 - (2' + f 
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&® 1 - 6 ) 

mp 183. 0-189. 5t (#8?) 
[a] D 20 -18. 3° (c - 0. 48. *9 J-M 
IRCKBr, cm" 1 ) 3155. 2849. 2646. 
5 1737. 1496. 1435. 1262. 1231. 12 
0 5 

• C2S) - 2-7;;-3 - [4 - ( 2 - - h n ) t" 7 x 

7° o fcT* > K'O V Jlx- X r ;l/*K*6 C#%ft£$I 

10 1 - 7 ) 

m p 1 0 Ot (#8?) 
[a] D 20 -15. 5° ( c - 0 . 98. *9 J - M 
IRCKBr, cm" 1 ) 3406. 3299. 2865. 
1749. 1530. 1347. 1235. 757. 694 

15 

. (2RS) - 2- TIJ-3 - ( 3 - t* 7 x - U 7° n 

tr* ^K'* > *ji>i x f-;HB»*s (#^^^#11-8) 

mp 117. 0-121. 5 °C 

IRCKBr. cm" 1 ) 2863. 1964, 1744, 
20 1575.1506.1227 

• C2S) - 2 - 7 ; // - 3 - CI. 1 ' : 4 ' , 1 " - x 
;U 7 * - ;U - 4 - W -rtO 7° a if * ;/ K 'O i> ;U i * x ^ & » 

ft C#%tt£#) l - 9 ) 

25 m p 2 8 0 °C C#ft?) 

[a] D 20 -6. 5° (c = 0. 32. ;U * ;U * 

• •> K ) 

IRCKBr, cm" 1 ) 3148. 3003. 2801. 
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2676, 1746, 1493. 1372, 1233, 76 
1 . 6 9 7 

• (2S) - 2-7U-3 - (1, l ' : 2 ' . l'-x 
5 JUy ^-Jl - 4 - ^ Jl) fu ft >M< > ^x^fJUfiK 

* i^^it^m 1-10) 

mp 167. 0-16 8. 2 V 

C«] D 20 +2. 6° (c = l. 1, y */-,!,) 

IR (KBr, cm" 1 ) 3397, 2912, 2000, 

10 1744. 1641, 1590, 1499, 1259. 74 
8 . 7 3 9 

• (2 S) - 2-7W-3 - [4 - (2-i-y? ;u) 7 x 

15 -11) 

mp 2 2 2. 0 - 2 2 3. Ot 

on 

C«3 D -23. 6° (c = l. 0. y * y - 
I R (KBr, cm" 1 ) 3148. 2852. 1747. 
1492. 1371. 1233. 940. 840, 802. 
20 7 4 5,6 9 7 

• (2 S) - 2 -7 $ / - 3 - [4 - (l-t7fi) 7 x 
- 1 2) 

25 mp 169.2-170. 5t 

20 

Ca] D -15. 3° (c = l. 0. ^;-^) 
I R (KBr, cm" 1 ) 3149, 2856, 2012, 
1747, 1514, 1490, 1375, 1239, 11 

- 3 1 - 
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99, 792, 698 
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• (2S) - 2- TIJ-Z - [4 - ( 4 ' - S ?)l> - 2 - 

- ^) if 7 x - y ;b ] 7 , Dt 0 ^>KOv?^i^7 1 >'i/^i? 

5 $ (#%4t&#i 1-13) 

• (2S) - 2- 7 W-3 - [4 - (4' - k K n * •>) 

1-14) 

0 

• (2 S) - 2- 7;;-3 - C 4 - (4' - y h * -> ) t* 
7x-U;U] ft vi'O-^^iXf (fc^-ft 
^^11-15) 



15 • (2S) - 2- 7W-3 - [4 - (4' t* 7 

x - 'J ;U ] 7° d b° * > Wt i? i * x ;!/ iS & & ( £ % -ffc & 
$11-16) 

• (2S) - 2-7W-3 - [4 - (3' --ho) bf 7 

20 *-U;U] 7° d >m<> x ;U£I?ig 
#11-17) 

##0>J 2 

( 2 S ) - 2 - 7 K - 3 - [2 - ( 1 - 7* Q * ) t7f 
25 ^] ^af^i (#%>(t£#I 2 - 1 ) 
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4V?ul£A,Ti> ( 5 6 0 M) fA'D^;^ D ij K 

(340*1) ©7l«7tFD75> (3ml) ^^|: % 3 
- 12- (1 - 7o*) 7nf 0 g) 

10 Of^tFo77>(4ml) »«*WL4*<6ITL^ 

-T x#*PT\ 4-K>^;^*ty-ji;>-2-^^ (47 
8in«)OfF5t|fD75>(io n i)i» t , 1# 6 
Mn-yf;b.jf ^ A /A > + t> (1 . 69ml) L 

Ltt# 6 «TU $ 6 M*»TT? 1 *|IB 1 

T, (4S) - 4-^>^t- 3 - [ 3 - [2 - (1-7D 
*) 7Dt'tz;l,] ? y - 2 - * > 9 

07mg (77%) ^{|5 0 

mp 101. 7-103. 5 t 
25 [a] D 20 + 8 0. 4 ° (c =0. 17. / 9 J - Jl) 

I R (K B r . cm" 1 ) 2995, 1781, 1699, 
1390, 1205, 823, 80 4, 766, 741 



- 33 - 



2 ) £ft£S£l&J: K5 >T 7 X#£PT. (4S)-4 
-/<>y;b-3 - [3 - C2 - f 7 
□ t*t-A] t + t'/'J-/>-2-t> (877mg) ©-r 
h7kFD75> (30ml) it & K N 0. 5 M^*? * i- 

5 ;b 5* > U ;U T 5? K -h U 7 A / h )l x > ( 4 . 2ml) is 2 , 
4 , 6 - h U * V 7 n t° ;U < > -bf > X JU * — ^ T K (7 7 
4mg) ©xh7tKD77> (3ml) & £ 3J0 n 2 # 
IBHK#*<5o RfcttfctfK ( 5 2 7 /il) 35-4 
Ott-3 0£lffl«i*"*-So EJSttfcift'ffc >^U>T?«ltfJL^ 
10 W^@^tSfD^g?7K^^- h U 7 o^-etsftidifi* 
Tfifc^N &*5ftg?^M;7ATS£ijigU SEiglltSo £ 

n * & v/ u # * ^ a ? □ v h -emu u (4 s) 

-3 - C2-T^K-3 - [2 - (1-^ot) ^7^;U] 
t't-A] - 4 - ^ > ^ * * U- V* 'J ^ > - 2 - * > 9 
15 02mg (94%) LT.S4, 

[a] D 20 +80. 6° (c = i. o. y*y-;u) 

I R ( K B r , cm -1 ) 3304, 3028, 2963. 
2108, 1781, 1704, 1390. 1212. 11 
11, 811, 754, 702 

20 

3 ) tK#T, (4S) - 3- [2-7y F-3 - [2- 
(1-yot) +- 7 ^ ;u ] 7°Dt c ;fr-;l/] - 4 - O V fr* 

4- -9" 7 U v 5 > - 2 - * > (82 5mg) Ofh5t ^n75 
> (5ml) (1. 2ml) M&jg&K. TfcK-fb 'J f- 9 

25 A—* Intel ( 1 2 4 m g ) © 3 0 KaftKfl:** ( 8 3 6 n 1 ) 
ZtifffiMWt Zo 1 h 'J 7 A£flQ 

*.«#L;fc&* ffiEEmffitZo »bft«itt«K6 Nit?: 



10 



15 
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* h U «ffsmt-5o nbtizmx® 
*¥)\>ii72*?u^ bvmmi, mzit&® (#%{&£#? 2 

-1) 411mg (87%) *mz> 0 
mp 84. 2-91. 5 1C 
5 Ca] D 20 - 8 5.6 ° (c = l. 0. t * J - )\,) 
I R ( K B r . cm" 1 ) 2900. 2132, 1722. 
1424. 1287. 1221. 899. 80 6. 747 

• ( 2 S ) - 2- 7* K - 3- [2 - (6-y h + •» ±7 
*Jll 7at'*>m (#:%ft£$Jj 2 - 2) 

mp 111.8-115. 6t 

C«] D -4 8. 8° (c = 0. 5 3. * * J - >\,) 
IRCKBr, cm" 1 ) 2969. 2126, 1720. 
1605. 1266. 1224. 1193. 1158. 10 
25. 857. 818 



#%#!3 

(2S) - 2-7W-3 - [2 - (l-y D t) ±7* 
20 ;U] >IM (#%{b^^3 - 1) 



25 




1) (2S) - 2-7';h'-3 - [2 - (l-^o*) t 
7**] ?u\£*ym (m%ft£® 2 - 1 , 4 6 0 m g) © 

> * y -Jl (30ml) mmtz^ p-h;bx>x;^>i- 
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7KfD^l(273rag)^jDx.s 1 # ® Jo & S «E * * o Kfctt 
A?D-?hT**fS!iL. ( 2 S ) -2-7? K -3- [ 2 - 
5 5o 

[a] D 20 -45. 1° (c = l. 0, **J-)V) 
I R ( F i 1 m, cm" 1 ) 3294, 3056, 2957, 

2113. 1745, 1599, 1557, 1502, 14 

40. 1261. 1209. 814, 748 

10 

2) ( 2 S ) - 2- 7? K - 3- [2 - ( 1 - 7* ) + 
7f A] yDt'tvl^f^xxf^ ( 3 6 4 mg) thy 
7x-;l/*X74> (428mg) Of l>n Fn77> 
(10ml) x tK (3 9// 1) £ ft] * ^ lSt'2^rs1 

15 3 0 -So K*Eft£«E*8 U ?f & ti * tttt^J^T- 

h7kFD77> (10ml) S 0 *#T> COS! 

ftizh iJxf;l/7; > ( 2 5 0 At 1 ) £ ? - tert. -7* f- ;U — 
£8? (2 5 0// 1) *JD;U SfflT2B#HI«#Lfc8^ 3B# 
HAD 5o RJ&fc&«E«*U ?§ & *l -5 tttt&fc 1 

20 o % * x >wt*®m*Mz., ftixf-^-eatbt s 0 was 

o^KfiL, (2S) - 3- [2 - (l-7"nt) t7 
f-;H - 2 -tert. -7 h * i/ A J\"$ - T i J 7" n >& 
25 ^;^x7f;^ ; &^l^ 4. lNSK/ftlxf^ (3ml) 

SfiU ^iSfb&#! (#s$ft£tt3 - 1 ) 7 1 m g (19%) 
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mp 2 0 8 - 2 1 3 t (#8?) 

20 

C o ] D -35. 6° ( c = 0 . 047. ^fAx 
* > K) 

I R ( K B r , cm" 1 ) 3381, 2949, 2828, 
5 2631. 2031. 1750. 150 2. 144 5, 12 
3 4. 742 



#%0»J 4 

(2 S) - 2-7S;-3 - [2 - (6 h**>) *7 
(#%{fc£#i 4 - 1 ) 

o 

H 2 N 1 



rr* CP 



is h 3 c-^ ^ty^ 




1 ^^OCH 3 

^^i^T, (2S) - 2-7i?F-3 - [2 - (6- 

95mg) Ofl>5krD77> (20ml) - lNiS 
20 (3ml) fi^jgBfc. 5»^5 •> A* >g&& (50m 
g) £flD;L. **»fflST-r 1 ISHU 0#8it#!?-*o -fe7>T 

^t5o *#t>ft£&iK&>£^>-t?> (18ml) »fl? L * 
p - h jlx. y*J\,* >H-*ft4& (273mg) t<y>J)l 
7 )lzi-ji ( 3 , 8ml) tm*., 4tirJ%m®i&Mt Z 0 K 

6211mg (67%) ^|5o 
mp 193. 0 ~ 1 9 8 . 4 



25 
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[a] D 20 -26. 2° (c = 0. 5 1. * 9 J - 
IRCKBr, cm" 1 ) 3361, 3033, 2958. 

1732, 1651, 1505. 1265. 1175. 75 

2 . 6 9 8 

5 (ElTJfcS) 



10 



15 



20 



25 



WO 96/18606 PCT/JP95/02539 

nmmi 

(2S) - 3- ( 4 - h*7 x ^. U ;U) -2- [3 - (2- 



I 0 




io s*»h«t* (2s) - 2-7W-3 - (4-t'7x 

1 - 1 % 1 g ) n 1 , l ' - -h )i * : ;b >j 4 1 ? »/ _ ^ ( 5 
29rag) *jJ:0C*$^vr-/u Cl85mg) K x h 7 t K 
°77> (14ml) ^ft^, 2 0 ^P3»»f So R 

15 Jtttfc, 3- (N-^yyf^) 7;;yoet>»xf^ 
xXx;U&ifcig ( 5 9 9 mg) £Jn;U 1 # Mia MM lit + £ o 
tt#«* RJG«C1 0 x >UtK^«^Jd^, iJxf;|,x 

20 ^j*n*7A^7 h-cms'u mints® ut&* 1 

-1) 1. 42g (98%) £f§3 0 

Ca] D 20 -26.8° (c - 1. 0. * * y - 
IRCFilm, cm -1 ) 3350, 3030, 295 
9. 2 8 7 1. 1 7 3 2, 1 6 5 1, 1 5 1 9, 1 4 5 5. 
25 118 8 

• C2S) - 3- (4-k'7x_iJ;l.) - 2- [3 - ( 2 - 
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tert. -T* h + ^ii Jltf-Jlsx-I- - 
K] -fu >WK > v?;uxxr )l (4t&®) 1 - 2 ) 
[a] D 2 0 -23. 9 ° (c = 0. 98, * 9 J - 
IRCFilm. cm -1 ) 3350, 3029. 296 
5 1, 1726, 1644. 1519. 1487, 1 455 

. (2 S) - 2- [3 - C 2 - ^ > ^ * * '> # ^ # - ^ x 
f- ;U) -3-^ vyf^-^H F] - 3- ( 4 - t* 7 x — 'J 
jl ) ^ah?*>i / <>y^iXf;l/ (Yb^^Jl - 3) 
10 [a] D 2 ° -29. 9° (c = 0. 29, * 9 / - i» 
IRCFilm, cm -1 ) 3447, 3030, 295 
8.1 7 3 3, 1 6 5 1,1 5 1 6. 1 4 8 7. 1 3 8 6. 
1259, 1173. 756, 698 

15 • (2S) - 3- (4-t'7*iU) - 2- [3 - [(2 
R S ) - 2 - tert. -^h + ->*;l/iKi;l/-5 - > f^^+i' 

tji ut&m i-4) 

[a] D 20 -19.4° ( c = 1 . 1. * 9 J - b) 
20 IRCFilm. cm -1 ) 3448, 3359, 295 
7, 2869, 1723, 1651, 1511. 1152, 
1008, 846. 757. 698 

• 2 S ) - 3- C4-h'7 i - , ;;U) - 2- [3 - [ (2 R 
25 S) - 2 -tert. -7* h * •/ * ;U # .=. ;U - 3 -7 x-J^d f 

x^U 1-5) 

[ fl ] 20 -11. 6° Cc = 0. 52. ? n a * ;U 
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A) 

I R ( F i 1 m. cm" 1 ) 3448, 3360. 296 
1. 1 7 2 4. 1 6 5 0. 1 5 1 4. 1 4 5 5. 1 3 6 8. 
1253, 1152 

5 

• (2S) - 3- (4-h'7i-iJ^) - 2- [3 - [(2 
RS) - 2-iF + ^;Lf_A-4-7x-iyf;H - 

Ut&®) 1 - 6) 
0 [a] D 20 -23. 2° (c = 0. 53, * 9 J - 

IRCFilm, cm -1 ) 3447. 2957. 172 
9. 165 0, 151 3. 1454. 125 6. 1185. 
7 5 7, 6 9 8 



15 •(2S)-3-(4-f7*-«;;p)-2-[3-[(2 
RS) - 2 - tert. -7 h * •> * ;t/ * ^ ;U - 4 - 7 * ;U 7 f- 

■r ^ (ft^tt 1 - 7 ) 

Ca] D 20 -21.2° (c-1. 0. 
*0 IR (Film, cm -1 ) 3448. 3358. 295 
9. 1 7 2 3. 1 6 5 0. 1 5 1 1. 1 4 5 4. 1 2 5 6. 
1150. 757, 698 



• ( 2 S ) - 2- [3 - [ (2RS) - 2 - * > s; * •> 
25 ij )l #i ;!/ - 4 - 7 jl - )l 7 * ju] - 3- ^yyf;l,n^ 
K] -3- (4-t'7i^iJ;l/) yDft>i^>->OI/X7 
x )l ( f b £ m 1 - 8 ) 

[a] D 2 0 -20.3° (c = 0. 0 4 9, 
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IRCFilm, cm" 1 ) 3445, 3029, 295 
6, 1733, 1653, 1509, 1454. 1385, 
1174. 754. 698 

5 

• (2S) - 3- ( 4 - If 7i-'JA) - 2- [ 3 - [(2 
R S ) - 2 -tert. -7* h * i/ ii Jl> — Jl> - 5 - 7 x -;U^ > 
f - ;u ] -3-^fvyf;^K H 7° d t° * > I? K> ;u x 
Xfib (itS® 1 - 9 ) 

10 [a] D 20 -29. 5° (c = 0. 073, * * J - 

IRCFilm, cm" 1 ) 3366, 3028. 295 
8. 1722. 1651. 1505, 1367, 1152, 
7 5 8. 698 

15 

• (2S) - 3- (4-t'7^iJ;b) - 2- [3 - C(2 
R S ) - 2 - tert. -7* V * * jU* x;b - 6 - 7 x x ;U * 

;b ] -3-^ v7f;^M F] 7* o f * > R ^ > ;U x 
x 1-10) 
20 [a] D 2 0 - 2 0. 1° (c = 0. 63. y^-^) 
IRCFilm. cm" 1 ) 3363, 2933. 172 
3. 1652. 1510. 1367. 1153. 756. 6 
9 8 

25 • C2S) - 2- [3 - [ C2RS) -2-0****1/ 
- 2 - ^ > v Ji> * * is ii ;u jtf — )i x f- )i ] - 3 - -< v 7* f - 
7H F] - 3- C4-h'7xx'j;l/) 7 p ut°^->K^>^ 
;uxx f-;u 1-11) 
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Ca] D 20 " 15 - 2 ° (c-1. 0, ?no*U) 
IRCFilm. cm" 1 ) 3342, 2957. 174 

2. 1657. 151 4. 145 5, 1251. 1172. 

1114. 754, 698 

5 

• (2S) -2- [3- (2"{>j;^*^^. A x 

-3-^yyf;HHK] - 3- [4 - (4' -7 

t7xiU] yDet>S^>^i,xxf^ (ft 
1-12) 

10 Ca] D 2 0 - 2 7. 9° (c-0. 4 8. t * J - )l) 
IRCFilm, cm -1 ) 3359. 3032, 295 
8, 1736, 1650, 1498, 1455, 1386, 
1173. 1008, 819. 752. 698 

15 • (2S) -2- [3- (2-<>s;A,**.>*;u#i^i 
f-jl) - 3 - -f v a ;U * u -f K] - 3- C 4 - (4' - ? 
00) t'7 xx >j ,U] ^ot'^S^ ^iHxf^ C<ffc£ 
48* 1 — a 3 ) 

Ca] D 20 -17.8° (c-0. 29. ^od* ^ 

20 A) 

IRCFilm, cm -1 ) 3789, 3659. 296 
0. 1732. 1651. 1504, 1486, 1215. 
1 1 4 2, 1 0 0 6 



25 • (2S) -2- [3- (2-<>*JA,***siiA,#-fr S . 
f-,1,) -3--fv^f ADl/^f K] - 3- [4 - (4' - > 

11-14) 
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[a] D 20 -28. 3° (c = l. 4. * 9 J - ^ 
IR (Film, cm" 1 ) 3447, 3030. 295 

8, 1731, 1645. 1501. 1182. 910. 8 

09. 734. 699 

5 

• (2 S) - 2- [3 - ( 2 - ^ ^ * * *> * ^ * - ^ x 
f- ;U) - 3- ^ V^f ^^l^^ K] - 3- C4 - (3' - * 
h * •> ) h'7i- l Jil'] ^ne*>»K>iJ^x7f * (ft 
^31-15) 

10 

. (2 s) - 2- C3 - ( 2 - ^ > ^ # * '> # ^ # - ^ x 
f- ;U) -3--fV^f^0W F] - 3- [4 - (2' -/ 
h * •> ) tf 7 * - »J ^] ^Dt'^^i'O^JH^f^ (ft 
1-16) 

15 [a] D 20 -15. 4° (c = 0. 74, * n a * ;U 
A) 

IR (Film, cm -1 ) 3360. 3065. 295 
9. 1731. 1649. 1516. 1455. 11 7 9 

20 • (2 S) - 2- [3- (2 - / 0^^^+ , >*^^-^ i 
f - ;U ) - 3- -fvyf-;U^U^K] - 3- [4 - ( 2 - - h 

a ) tr 7 * — y ] /□ft>si / <>^n^f;i' ( ft £ ft 

1-17) 

[a] D 20 -38.6° (c = 0. 0 9 3, 

25 Jl) 

I R (F i 1 m. cm" 1 ) 2 9 5 9, 1 7 3 2. 1 6 4 
4, 1531. 1359. 1175. 756. 699 
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• (2RS) -2- [3- (2-*>5>,|,* + .>**#-,U 
- 3 - * V K] _ 3 _ ( 3 _ t ' 7i - 

IR (Fi U, cm" 1 ) 3 3 6 4, 2 9 5 7, 1 7 3 
5 4, 1 6 4 8. 1 5 1 2, 1 1 7 3. 7 5 5. 6 9 8 

• (28) -2- [3- (2-^>^^+^;^f- Ai 
*;tO - 3 - -f 7 u-f K] - 3 - (1. 1 ' : 4' , 

1' -7i7x^;b- 4 -^b) ^ft>|0^n 7 
10 (Yb^ifei - l 9) 

mp 96. 0-99. Ot 

C«3 D 2 0 - 2 0. T (c = 0. 5 1, *dd*,i, 

A) 

I R (KB r. cm -1 ) 3385. 2954. 1734. 
15 1626. 1519. 1366. 1291 

• (2S) -2- [3- (2 -^^t+^A^x 
- 3- -fvrf;H>u^K] - 3- (1, l ' : 2 ' , 

20 t)1 «t&®l - 2 0) 

C«J D 2 ° ~ 1 7. 8° (c = 0. 6 7. / * J 
I R (F i 1 m. cm" 1 ) 3368. 303 2. 295 
8. 2 3 6 2. 1 7 3 3. 1 6 5 1. 1 5 1 4. 1 4 7 5. 
1386. 746. 699 

>5 

• (2S) - 2- [3- (2-^m*S/*^ iAz 
f-;b) - 3- ^;7f;^KK] - 3- [4 - (2-^7 
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5° ( c = 0 . 48, * n a * ;U 

1 ) 3350. 3032. 295 
1502. 1173. 751. 6 



• ( 2 S ) - 2 - [ 3 - ( 2 - ;l/ # * •> * sK - ;u x 
^ )l) -3--fV^f^ 1 >MK] - 3- [4 - (1 -i-7 

10 f-;u) 7x-;u] ^Dt't>S<^^nxfi at&#il 
-22) 

[a] D 20 -28. 3° (c = 0. 17. t 9 J - )l) 
I R ( F i 1 m, cm -1 ) 3446. 2957. 173 
2. 1644. 1514. 1455. 1386. 1173. 
15 7 7 9.6 9 7 

• (2S) - 2- [3 - ( 2 - x h ;u xf-jU) 
-3-^fv7f;^W H - 3- (2-t7fA) yab" 
^>SK>y;Uxf^ (fl: £ #F 1 - 2 3) 

20 [a] D 20 -28. 7°(c = 0.98,?dd*;U 
A) 

IRCFilm, cm -1 ) 3349, 2959. 173 
2, 1651. 1510. 1455. 1377. 1342. 
1186. 747, 698 

25 

• ( 2 S ) - 2 - [ 3 - ( 2 - ^ > if Jl * +■ *> -h Jl> # x ;U x 
f- ;u ) - 3 - ^ v/f K] - 3- (2-^-7f;i/) 
^net>» / 0 , ^H^r;l' (ft^ftl - 2 4) 



. WO 96/18606 

-21) 

[a] D 2 0 - 2 2. 

A) 

IR(Film, cm" 
5 8.1735,1651, 
9 8 
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C«3 D 2 0 - 2 4.^1' (c = 1 . i , y * j 

IRCFilm, cm -1 ) 3355. 2957. 173 
5. 1649. 1509. 1172 



5 



• (2S) - 3- (4-t*7x;iJ;l) - 2 - [3 - [(2 
R S ) - 2- ih + «>^;u^-;b_4_ :7x -. ;uyf . ;l/ - 1 _ 

C'fb^-tl 1-25) 



10 ' (2 S) - 2- [3- [ (2RS) -2-tert.-7h**> 

K] - 3- (2-^7^;U) /af^K^.^n^^ 
(ft£$J 1-26) 

C«] D 20 -20.5° (c-0. 50, ^ddH 

15 A) 

IRCFilm, cm" 1 ) 3445. 3361. 295 
8. 1718. 1653. 1507, 1454. 136 7. 
1150. 747, 698 

20 ' (2S)-2-[3-[(2RS) - 2 - * > * * •> 
- 2 - <> -J JU * * £, f, )l # i ;p x ^ , u 3 _ 3 _ ^ y ^ ^ JU 

* U-f K] - 3- (2-f7f fa^7t>Wt<>'JJUx. 
ZtjU (it&® 1-27) 

C«] D 20 -21. 8° (c = 0. 98, * n n * ,u 

25 A) 

IRCFilm. cm -1 ) 3343. 3062, 295 
8, 1 7 4 2. 1 6 5 1, 1 5 1 1. 1 4 5 5, 1 1 7 5. 

1115 
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• (2 S) - 2- [3 - C 2 - v> ^ * * '> £ ^ * x ;U x 
^ jU) - - 3- [2 - ( 1 - ^ a 

^-7f*] ^utr*>»yf-^x^f-;u C ft £ #3 1 ~ 2 

8) 

5 IRCFilm. cm" 1 ) 3366. 2955. 173 
2, 1644. 1519, 1176. 1074. 1029. 
1002. 816. 750. 698 

• (2 S) - 2- C3 - C 2 - ^ > v 5 * * •> # ;l/ *' - ;U x 
10 f- ;U) K] - 3- [2 - (6-^h 

t7f ;H ^Dt'tvl'^^l'i^f^ Cft^^l 
-29) 

[a] D 20 -26. 2° (c = 0. 5 1. / 9 J - 
IRCFilm. cm -1 ) 3361. 3033. 295 
15 8. 1732. 1651, 1607. 1505. 1265. 
1175. 853. 753. 698 

• (2 S) - 2- [3 - ( 2 - 'O -rt' ** * '> # ;l/ # - ^ x 

- 3- ^v^f;l/7l/^ K] - 3- (l-^-7f;l/) 
20 "/a ^Vi'Ci'^iXfA C ft £ #J 1 - 3 0) 

[a] D 2 0 -32. 5° ( c = 1 . 0. y ^ y - ^) 
IRCFilm. cm" 1 ) 3368. 2958, 173 
6. 1650, 1511. 1455, 1386, 1174. 
7 5 3, 6 9 8 



25 



• C 2 S ) - 3- (4-t'7x-'J;b) - 2- [3 - ( 2 - 
•;x^-/*^*-;HfiO - 3- -fV7'f;i'7L/'f K ] 

■? a \£ * >Wf<> V ^ * r & 1) 



- 48 - 



10 
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C«J d 20 -18. 5° (c = l. 0. ?aa*jUD 
I R (F i 1 m. cm" 1 ) 3349, 3030. 295 
9, 2358, 1741, 1644. 152 0. 148 7. 
1 4 0 8. 1 3 8 8. 1 3 6 8. 1 1 8 6. 1 0 2 8. 9 7 
5 0.7 5 9,6 9 8 



• (2S) - 3- (4-t*7x-ij;U) - 2- [3 - (2- 
tert.-r h * *#-;bx*,u) - 3-^v7f;^^ 
K] ^ot^^xf;i,x7f;b (ft&^l - 3 2) 

• (2S) - 3- (4-k-7*-.j,io _ 2 - [3 - ( 2 - 
a t°*>$> tert.- r;u^xf-;u - 3 3) 
•C2S)-2-C3-C(2RS) - 2 - <> y ji* * .> 

ftl-34) 



• ( 2 S ) - 3 - ( 4 - f 7 x - >) - 2 - [ 3 - [ ( 2 
RS) -2-xh + ->*;^iA-5-^;^+.> ;I ,] - 

7u\£*>m tert. - ^;i,x^ 

^ ut&mi - 3 5) 



• (2 S) - 2- [3 - [ (2RS) -2-«>2Ji,**i / 

K] -3- (4 - t*7x- y ,10 y D > 
t- ^ ( ft £ #J 1 - 3 6 ) 
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• (2 S) - 2 - [3 - [ (2RS) - 2 - K > : J ;U * * •> 

• ;U sK - ;U - 2 - >f V 7* h * -> x f- A] -3->fy7*f-;l/7 
1/ K ] - 3- ( 4 - tf 7 x x y ;u) 7° o b° * ;/ g? < > A 

5 xxf^ (fb£«J 1-37) 

• ( 2 s ) - 3- ( 4 - tr 7 x - y ;u) - 2- [3 - [ (2 

RS) - 2-iF + ->^^-^-3-7x-;^of;H 
-3-^V^f;^M K] ^Dt't>H tert. - Ax 
10 XfA (1^^1-38) 

• ( 2 S ) - 3- ( 4 - If 7 x x y ;U) - 2- [3 - C(2 
R S) - 2 - tert. -7* h * •> * A tf* - ;U - 4 - 7 x - A 7* f- 
;U ] - 3- -TV7*^;U7P-rK] yDt^>|xf;bx7r 

15 Jl (4k&® 1-39) 

• (2S) - 2- [3 - C (2RS) - 2 - K > A * * 

K] - 3- ( 4 - t* 7 x - >J ;l/ ) yo^yixHixf 
20 )l Ub£& 1-40) 

• (2S) - 3- ( 4 - If 7 x x y ;U ) - 2- [3 - [(2 
RS) -2-xh^->*;l/t'x;l/-4-7xx;l/yf ;b] - 
3-^ V^f H 7 a t't >® tert. - 7* )l x X 

25 x ;U 1-41) 

• ( 2 S ) - 2- [3 - [ ( 2 R S ) - 2 - 'O S^l/ * * •> 
^Hx;l/-4-7xx^7*fiH -3-^ V7'f;l/7l/'f 
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K] - 3- (4-h*7i-iJA) ynfc 0 ^>^ tert.- 7* 
^ x ^f A #1 1-42) 

• (2S) -2- [3- (2 -^>^;^+->^^-;l,x 
5 ^;b) -3-^y7f;^KK] - 3- [4 - (4' 

(Yk^^I 1-43) 



• (2S) -2- [3- (2-'<>^***S/*;U#i;i/x 
10 f-;iO -3-'fv^fj^i/^n - 3 - [ 4 - ( 4 ' - b 

1-44) 



• (28) -2- [3- frtf-^z. 

15 ^ ;l,) - 3- -f V7f A>>1/^ K] - 3- [4 - (4' -j 

h * •>) t'y x- 'J ;b] 7 D tf* T)l (ft 
1-45) 



• (28) -2- [3- (2--C>5?;U**.>^^ # - ;Ui 
20 f-AO -3--f v^f;^K F] - 3- [4- (4' _ ^ 
ha) h'7x->J;U] "/ a ft ✓'i^ > ^;l/xxf a 
ft 1 - 4 6 ) 



• (28) -2- [3- (2-<>->-,U**v*,l,*--,!,x 
25 f-j\,) - 3-^V7*f-;U-i7U^K] - 3- [4 - (3' _^ 
ho) t'7x^>j;U] y n et>i^>.^i7fA 
ftl 1 - 4 7 ) 
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• (2S) - 2 - [3 - C (2 R S) - 2 - V * : s 
•h ju - Jl - 4 - 7 x. - Jl zf * )l] - 3- -f vyf^^M 
K] - 3- [4 - (4' - 7 ;U * □ ) h* 7 x - U JU ] 7° n t° 

• > R ^ 5? ;U x * r- A> (fb£ttll-4 8) 

5 

• ( 2 S ) - 2- [3 - [ (2RS) - 2 - > * * * *> 

• ;b * ' - ;u - 4 - 7 x - ;i/ 7* f - ^ 3 - S- 'fv^fi^H 
] - 3- [4 - (4' - ? a o ) h* 7 x — U ;U ] 7* n t: * 

> R 'O 5* ;U i * r- ;U (ffc 1 - 4 9 ) 

10 

• (2S) - 2- [3 - [ ( 2 R S ) -2-<> ¥ lb**'' 

K] - 3- [4 - (4' -yf;b) b'7x-');H T'oft 

> R K> v^U x 7s -f ;U 

15 

• ( 2 S ) - 2- [3 - [ (2RS) - 2 - V Jit * i/ 

K] - 3- [4 - (4' -y^;b-2--ho) fcf 7 x - 'J 
71/ ] T'Dk^^i'O^l'iXf^ (-fb£«&l-5 1) 

20 

. ( 2 S ) - 2- [3 - [ (2RS) - 2 - > v> ;U * * •> 
t> a, # - ju - 4 - 7 x - ;u 7* f- ;H - 3 - -T v 7* f - ;u 7 u 
K] - 3 - C 4 - ( 4 ' - t K n * •> ) f 7 x - U ;U ] 7° a 
t° * > R 'O v> ^ x x x ;U (it & Qui - 5 2) 

25 

• ( 2 S ) - 2- [3 - CC2RS) - 2 - v? * * * 

• ;U * - ^ - 4 - 7 x - ;U 7* 7 ;U ] - V7"f^9H 
K] - 3 - [ 4 - ( 4 ' - * h * •> ) tf 7 x — 'J ] 7°d f 
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* 'J JV x x t- Jl> 1-53) 

• ( 2 S ) - 2 - [3 - [ (2RS) - 2 - > S? ;b * * •> 

* ^ ** - ^ - 4 - 7 x ;b] - 3 - 4 y ^ f. ;l/ ^ u ^ 
5 K] - 3 - [ 4 - ( 3 ' - t V * •>) k*7 x x >; ,[,] y D f 

• (2S) - 2- [3 - [ (2 R S) - 2-OV)\,***/ 

* ^ ** - & ~ 4 - 7 x x ji 7* * Jl ] - 3 - 4 V 7 3- Jl V \s 4 
10 K] - 3 - [ 4 - ( 2 ' - y h * •> ) b" 7 x x y ;u] f u h° 

* V&'O ^H7r^ (ft£4& 1 - 5 5 ) 

• (2 S ) - 2- [3 - [ (2RS) - 2 -«.> VA,7t*i, 

* jLf # - ^ ~ 4 - 7 x - jl 7* f- ;u ] - 3 - ^ y y + )V ^ u j 
15 H - 3- [4 - (4' -z|-D) h"7i-iJ;H yoh't 

• (2 S) - 2- [3 - [ (2RS) - 2 - K> it***'; 
ti )\, ** - )l - 4 - 7 x ;b 7* ^ ;l> ] -3M V7fi-)M 

20 h'] - 3- [4 - (3' -_ho) h'7xzij;i,] y D ft 
>m^<> i?Jl^x 7- )l (it-gsm 1-57) 

• ( 2 S ) - 2- [3 - [ (2RS) - 2-<>j;At+-> 

* ^ ** - ^ ~ 4 - 7 x - ;U 7* f- ;U ] - 3 - V 7* f - ;U 7 u -f 
25 K] - 3- [4- ( 2 - - ho) h*7x-U;U] 7*0 \£ * > 

BE 'O S> ;!/ x * f - ;U (fc £ & 1 - 5 8 ) 

• (2RS) - 2- [3 - CC2RS) - 2 - 'O * * 
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Jj Jl *' JL Jl - 4 

O'] - 3 - (3 



- 7 x -;i/7*f-;H - 

- t* 7 x - D ;u ) 7° d 

- 5 9) 



PCT/JP9S/02S39 
3-^7 7*^^71^ 

fcf * > W. O V to 1 



5 • C2S) - 2- [3 - [ (2RS) - 2 - O f J Jl * * •> 
*;b^-A-4-7i^A7fJH - 3- ^V7*f-;U7l/'i' 
K]-3-(l. 1' : 4 ' . 1 * -r^7x-Jb-4-^ 
;U) 7° o fcf* > -^H^ T Jl (<t£$I 1-60) 



10 • (2S) - 2- [3 - [ (2 R S) - 2 - ^ > ;U # * > 
# ;U ;!/ - 4 - 7 x - ;U 7* ^ ^ ] - 3- -rV7*^;U7U^ 
K ] - 3 - ( 1 . 1' : 2 ' . 1' - f-;b7x-;u-4--Y 
;u) 7°n f* >@?^< > v^uxxf ;u (ffc£«8 1-61) 

15 • (2S) - 2- [3 - [ (2RS) - 2 - ^ > V Jl * * •> 
*;U'-A-4-7x-Jbyf ^] - 3- -l'7 7*f L ;l'7U"l' 
K ] - 3- [4 - (2-^7f-;iO 7x^;u] 7° u b° * > S? 
K > Ht7fA ab£& 1-62) 



20 • ( 2 S ) - 2- C3 - [ (2RS) - 2 - <> i? Jl * * i/ 
t jl $ - jl - 4 - 7 x — ;U 7* Jl ] - 3 - >f 7 7* ;U 7 U -f 
K] - 3- [4- (l-*7f-;U) 7x^;U] ^oft^SS 



25 • (2S) - 2- [3 - [ (2RS) - 2- ih* 

x;u-4-7x-;U7*f-;U] - 3- ^v7f;^M K ] - 
3 - (2-t7f 7°nt 0 *>^ tert. - 7* i X -r ;l/ 
({b&& 1-64) 
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• (2S) - 2- [3 - [ (2RS) - 2 - <> i? J],* * > 
t> # * z. )l - 4 - 7 x - ji,] - 3 - ^ y zf ? )IV l"( 
K] - 3- [2 - (1-ynt) t7f A] 7* o 

(ft&#U - 65) 

5 

• (2S) - 2- [3 - [ (2RS) - 2 - 

Jl, - JU - 4 - 7 * - JU 7 1- - 3- -f7 7f-;l/7lW 
K] - 3- [2 - (6-^ h + SO t7f;b] ^nft>i 



10 



15 



20 



25 



• (2S) - 2- [3 - [ (2RS) - 2 - K > * •> 

• ;U *r — ;i/ - 4 - 7 x — ;b t 4 f - ;u ] - 3 - 'f y ji/i) N 
K] - 3- (1-*7*;10 /Dt't>i^^;H7Ti 
(ft 1-67) 

• (2S) - 2- [3 - [ (2RS) - 2 - K > v> * •> 
-3- (4-e7xiiJA) 7 , of;t>K^i;;Ux fjl , 

(ft£$l 1-68) 

• ( 2 S ) - 2- [3 - [ ( 2 R S ) - 2 - ^ > v ;U * * •> 
*;l/,f -;l,-4-7 z - ^yf^] _ 3 _ y ^. ;U 9 u ^ jc- 3 

-3 - (2-t7f;l.) ? n t a * >WK> V JU^Xt Jl (ft 
1 - 6 9 ) 

• ( 2 S ) - 2- [3-K>v?;b-3 - [ ( 2 R S ) - 2 - 
K > v>* ;u * 4- i/ ft Jl ;1/ - 4 - 7 x — ;b yf- oh k] 
-3 - ( 4 - K" 7 x - y ;U ) ynet>|^>j;;H7fJb 
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ut&m 1-70) 

• (2S) - 2- [3-^>5?^-3 - [ (2RS) - 2 - 

K> ;u it * ; y ii - 4 - 7 x - ji ~f f - ^] 'JH K] 

5 -3 - (2-t7f;l/) 7 a t't Jl^Xr & Ut 

£$1-71) 

• (2S) - 3- (4-f7*-'J;b) - 2- [3 - (2- 
*;l/A't-{;Hf - 3 - 4 V 7* * Jl 7 U -f K ] 7° o £ * 

10 >KO^^x7f^ (l^fel - 7 2) 

• ( 2 S ) - 2 - C 3 - ( 2 - ^ > ^ * * > * ;b - x 
^ ;u ) - 3- 'f7 7*f-;u*l/>fK] - 3- (4-t'7x;'J 
;lO 7°nt^>7i K (^£$1-73) 

15 

• (2S) - 3- (4-k'7x-'JJl') - 2- [3 - ( 2 - 
■h )l /< * ;u x f- ;10 -3-^77"^;^^ F] T'nft 
>7;F (tt&$ 1-74) 

20 • ( 2 S ) - 3- ( 4 - h* 7 x - »J ;!/) - 2- [3 - [(2 
RS) - 2 - & - 5 - * l-to****^] - 3 - W 

v 7* f - ;u 7 u K ] 7Db'^ y|K>y^xxf^ ( fb £ $ 
1-75) 

25 • ( 2 S ) - 3 - ( 4 — b° 7 x — 'J ) - 2 - [ 3 - C ( 2 
RS) -2-^^' !; &^l'-3-7i-^7ot , ;b] - 3 - 
v 7 f- ;u 7 U -f K ] T'Dft^S'O^i'iXf^ ( it ik 
® 1 - 7 6 ) 



- 56 - 
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• (2 S) - 3 - (4-e7*;U) - 2 - [ 3 - [ (2 

RS) - 2 - * ;i,/<*>r )i - 4 _ 7 ^ __ ;U y^ yU j -3--r 

1-77) 



• C2S) - 2- [3 - [ (2RS) - 2 - * * * 

K] -3- (4-h'7x-ij^) 7-Dt't>7; K (<b£$J 
1-78) 



10 



15 



20 



• (2S) - 3- (4-^7^1]^) - 2 - [3 - r (2 
RS) - 2- *;Mt^;| / -4-7 J . i '^^ ? : ;b ] - 3 - ^ 

y ^**^ 1**3 ^^>75 K (ft^ttl - 7 9) 

• < 2 S ) - 2- [3 - [ C2RS) - 2 - s> * •> 
-2-*;l/;<*-f;| /1 f;H ~3-^y7f;^H K J - 

3- (4-lf7*-y^) ^ D t"* > s^xx^u 

1-80) 

•(2S)-2-[3-[(2RS)- 2 * - 

4- 7 i ^;l,y^ J fi,] - 3- -f V7*f ADK K] - 3- 
( 2 - 7 * 7d ft >m< > v?Ax^f A (<fb£«al 

-81) 



25 • (2S) - 3- (4-e7xiijA) - 2- [3 - ( 2 - 
x f> * * x * x ;ux 5 1 ;b) - 3MV7"f;l/7M K] 
7o t°^- >K^<> ^bxx (fb£#f 1-82) 
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• (2S) - 3- (4-k 4 7i-'J;l/) - 2 - 13-4 V 7 
f. } i - 3 _ ( 2 - 4 v y o t° ;U ^- * i/ ti ;U # - )l f- ^) 7 
M F] >i / <>y;l'XXf;i' (-fb ^ 1 - 8 3 ) 

[a] D 20 -21. 4° (c = 0. 99, ? a a * Jl 

5 A) 

IR (Film, cm" 1 ) 3 391. 3030, 295 
9. 2871, 1732, 1651, 1519, 1186, 
1108. 760, 697 



10 • (2S) - 3- (4-b'7x-'J^) - 2- [3 - [(2 
S or 2R) - 2 - tert. -7* h * i/ ts )l — Jl - 4 - 7 x - 
Jl 7* * Jl ] F] ^"o ft vKOv 

iU^f^ (<t&®l 1-84) 

it £ $J 1 - 7<D|-©^7^r^Stt» 
15 ft^ftl - 8 50^7X7 U*Stt# 

[a] Q 20 -20. 8° ( c = 1 . 0. 
IRCFilm. cm -1 ) 3448, 3028, 295 
9. 1723. 1651. 1367. 756, 698 

20 • (2S) - 3- (4-t'7ii'JA) - 2- [3 - [(2 

R or 2 S) - 2 - tert. -7" h + •> * — ^ - 4 - 7 i — 

;U 7* f- ;U] F] 7 , Dt^>S'<>-; 
;nxf;b ({b^^j 1-85) 

25 jt^ai-8 40-/7Xfl/tSttf$ 

[a ] D 2 0 -17. 6° (c = l. 0. y^/-;U) 
IRCFilm, cm -1 ) 3450. 3028. 295 
9, 1723, 1651, 1512, 1367, 757, 6 
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9 8 

• (2S) -2- [3- (2 -tert.-r h * •> * ,1, * - ,u * 
*,!,) - 3-fyrf^->MK] - 3 - (2-^7f^) 
5 7o t 0 * > ^xxrA 1 - 8 6 ) 

[a] D 2 0 - 2 7. 9° (c=l. 0, *na**A) 
I R (F i 1 m. cm" 1 ) 3441, 3293, 305 
3, 3007, 1731, 1623. 1528. 1495. 
1387, 827. 753 

10 

• (2 S) - 2 - [3 - [ (2 S or 2 R) - 2 -tert.-r 

tun - 3 - (2-t7fA) ^ne*>i^>i;*x 
^f-Jl (ik&tfa 1-87) 

15 lt^l-2 6O*-0i?77fL'tMtt«: 

C«3 D 2 ° -15.2° (c = l. l, ?ua*j\,^ 
IRCFilm, cm" 1 ) 3449, 3364. 296 
0, 1 7 2 3, 1 6 5 0, 1 5 1 1, 1 4 5 5. 1 3 6 7. 
20 1151. 751, 699 

•(2S)-2-[3-[(2Ror2S)-2 - tert. -7 
h + y*;^'-;i,-4-7 I - ; | / y f;[/] - 3 _ ^ v y + }l 

n - 3 - (2-r7f;b) 7-Dt'^>|^-;;bi 
25 (ft^il -8 8) 

ffc£ & 1 - 2 6 <Dm-(D i/"77f l/tlttfl: 
1 -8 7®^777^It# 
[ a ] D 2 0 "26.7° (c-0. 99. ?dd*A 
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IRCFilm. cm -1 ) 3350, 2958, 172 
2, 1654, 1508. 1454, 1367. 1152. 
7 4 8, 6 9 9 

mmm 2 

( 2 S ) - 3- (4-t'7x-'J;b) - 2- c 3 - ( 2 - 
t K n + *> t> Jl '< * >f ^ x f - - 3 - -r V 7 f - ^ * U -1* K] 
^□h°^->g? tert.- ^f;U^f A ({fc£$l2-l) 



15 igfttKo + y7> ; e-n (1. 34g) O/^-A 
(33ml) »tt 2 8 96 * MJ * ^ * h*«>K/>*/- 
;U (7. 4 m I ) Sin*. SflT? 5 £fffl«#* So *#T> 
( 2 S ) - 3- ( 4 - t: 7 x x >J ;U) - 2- [3 - ( 2 - x 
h * ;u **- f- - 3 - v^f ;^ K F'] 7* n 

20 b°^- > S? tert. - Jl/X^f ^ (^b^-^51 — 3 3> 7. 7 
g) (6 6ml) igttfcRJ&fcfcftl*.* JUT 

x >&7k$F&£flQ*-T p H £ 5 1188 ft L MffilfillT 

*Hfett£$J 2 - 1 ) £f#So 

2£[3«©£&£E^^®^£^ J&< ^ , * n5 ° 
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• (2S) - 3- (4-b'7xzij;b) - 2- [3 - ( 2 - 
tert. -? Y + i/ij jlt'-^J-^Jl) - 3-fv7fADl/^ 
K] /Dh't;th'n+ti| Ut&®2 - 2) 

5 ' (2S) - 3- (4-h'7i^ij^) - 2- [3 - ( 2 - 

7o \>*J fc Kn*^AK Ul^mZ - 3) 

• ( 2 S ) - 3- ( 4 - 7 * - U ;U) - 2- [3 - [ ( 2 
10 RS) - 2 - t Kd*«>*;U/<*^;u_ 5 _^ ^;U^+>/;u] 

-3-^;7f^7MF] ^nf^| tert. - ^f^x 
X -rJl/ (ffc£«& 2 - 4 ) 

• ( 2 S ) - 3 - (4-t'7xxij;b) - 2 -• [ 3 - [ ( 2 
15 R S ) - 2- bF'D + ^;Mt^|,_3_ 7i . ; ^ Dt . 

,U] - 3 yy + frt, V j K] ^ D e*>n tert< _ 
;Uxt; f ;U Ul&®2 - 5) 

• C 2 S ) - 3- (4-t7x;U) - 2- [3 - [(2 
20 RS) - 2- tFD + ^;l,A't^^4- 7x . ;|/ y fi] 

-3-^vyf^7MK] 7n fcT* >» tert. - ^fAx 
x x ;u (fb£fe 2 - 6 )• 

• C2S) - 3- (4-^7* - - 2- [3 - [ ( 2 
25 RS) - 2 - tert. -7" h + * ^ - 4 - 7 x - ^ 

,U] - 3- ^v7f;[, 7 Hf.'] ^D^;kKD + fA| 
( lb £ 4& 2 - 7 ) 
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• (2S) - 3- C 4 - tf 7 * - U ;U) - 2- [3 - [(2 
R S ) - 2- t Fn4 i i'*il'^ : &^l'-4-7i-J^f^] 
_ 3 _^ V yf J.'] yoft; tF'D+fAl (ft 

£«J2 - 8) 

5 

• (2S) - 2- [3 - [ (2RS) - 2 - O ? fr* * * 
-2-t KD + -/*;^<t-f ^xf ;H - 3 - -f v 7 f- ;U 
M F] - 3 - (4-t'7i-'J^) ^nt^>| tert.- 
7*f AxxfA (ft£#j2-9) 

10 

• (2S) - 2- [3 - [ ( 2 R S ) - 2 - fc K o * ■> * ;U 
A't>f;b-4-7x^;^f;H - 3 - -f v 7 f - ;i/ u K] 
-3 - (2-J-7f ;lO 7"n >i tert. - ^f^xxf 
^ (<t&®2 -10) 

15 

flffifll 3 

( 2 S ) - 3- (4-k"7xxiJ;l) - 2- [3 - ( 2 - 
*)^'+->xf;l/) - 3 - 'f V 7*f ^7 K] ^Dh'tV 
g? a: > :j ji x x f - ;u ( ft £ 3 - 1) 



20 




25 (2S) - 3- (4-t'7 i -'JA) - 2- [3 - (2- 
tert.-y h*5/*;l/#xAxf - 3 - 4 V 7 f- ^ ^ U f 
K ] 7'Dt , t>i'<>^^^fil' ( ft £ ftl 1 - 2 s 7. 8 
4g) K 4 . ON^^/^**-^ (35ml) £ flD ^ g 
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<ft£fc3-l) 6. 12g (87%) ^^gttt&tiLT 

5 Ca] D 20 -28. 0°(c = 0. 98. * 9 J - 

IRCFilm, cm -1 ) 3029, 2959, 173 
1. 1615. 1523. 1487, 1451, 1190 



3 <fc E»© #3** flj l^TJEJT© fb 
10 • (2 S) - 3- (4-h*7i-'J;l/) - 2- [3 - [ (2 
RS) - 2- *;^+^-4-7x-i^f;b] _ 3 _^ v 

- 2) 

Ca] D 20 -24. 6° (c - 1. 0. *9 J-k) 
15 IRCFilm, cm -1 ) 3445. 2958. 173 
2. 1614, 151 9, 1455, 1190, 758, 6 
9 8 



• ( 2 S ) - 2- [3 - [ (2RS) - 2 - * ;U tf* <> - 4 
20 - 7 x ^ ;b 7 ^ ;b ] - 3- ^V^f;l,r)H F] - 3- (2 
-^7*;U) yDtft>i'<>i?;H7fA (<fb£«&3-3) 

[ a ] D 2 0 -27. 0° (c = 0. 49, * d o * ,U 

A) 

25 IRCFilm, cm" 1 ) 3441, 2958. 173 
4, 1617. 152 2, 145 4. 119 0. 751. 6 
9 9 
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• (2 S) - 3- (4-t'7x^'J;l/) - 2 - [ 3 - ( 2 - 

* 7s * - Jl x * ;b ) - 3- / fv7f;i/ , )L"i' K] ^ot't> 
8& (fl:£4£j 3 - 4 ) 

[ a ] D 2 0 -23. 6° (c = 0. 38. ^fi^ 
5 ;U * * •> K ) 

I R ( K B r , cm" 1 ) 3384, 2959, 1736, 
1695, 1602, 1538, 1488, 1248, 11 
52, 1008. 940, 761, 689 

10 • ( 2 S ) - 3- (4-t'7xi'JA) - 2- [3 - [ (2 
RS) - 2- * ^5K+->-5-y^^^* •>;!/] - 3- ^V 
y f- ;U U >f K ] 7°Dh a t>S / <>^^iXf^ ( ft & 403 3 
- 5) 

15 • ( 2 S ) - 3- ( 4 - fcf 7 * - U ;lO - 2- [3 - [(2 
RS) - 2 - # ^ # * - 3 - 7 x ;U 7° o t° ;U ] - 3- ^f 

v 7* f- ji 7 u << K ] 7 o t° ;* y Wt s< y v )i x x f ^ ( it £ to 

3 - 6 ) 

20 • (2S) - 3- ( 4 - k* 7 x - 'J ;U) - 2- [3 - [(2 
r s) - 2 - K > v> ;U * * •> # Jl' — ^ - 4 - 7i-^^f 
^ ] -g-/f y^f-jb^l/O'] 7*oft>l (ft £ #3 3 - 
7 ) 

25 • (2S) - 3- ( 4 - t* 7 x x U jL, ) - 2- [3 - [(2 
RS) - 2- *^*+'>-5-7x-^K>f^] - 3- -T 
ibOM K ] 7'Dt^>i!K>y^iXfib ( ft £ #3 
3 - 8 ) 



- 64 - 



WO 96/18606 



PCT/JP95/02539 



• (2S) - 3- (4-t'7x^iJ^) - 2- [3 - [(2 
RS) - 2- *^*'+->-6-7ii;K+y^] - 3 - >f 
v 7*f-;i"? u-r K] b 4 ^- >®^c> ^nxfA 

5 3 - 9 ) 

• ( 2 S ) - 3- (4-b'7xiiJ^) - 2- [3 - (2- 
t K d * •> # ^<t^;l/xf;i.) - 3 - 4 yyf-^i) [✓ >f 
fxx at&®3 -10) 

10 

• ( 2 S ) - 3- (4-h'7x-iJ^) - 2- [3 - ( 2 - 

^kf+^lf^) - 3 - j V y f- Jl fj ]y J p ] -f D t « ^- J 

t Ko+fAil «b^«3 - 1 1) 

15 • (2S) - 3- (4-lf7xiU) - 2- [3 - [(2 
RS) - 2 - t K u * i/ f) ;Uv< ^ ^ ;b - 5 _ / 3. 4. i, 

-3-^ V7-f;l,7Kn T-nft^i Ut&®2. - 1 2) 

• (2S) - 3- ( 4 - fcf 7 x - tf ;U) - 2- [3 - [ ( 2 
20 R S ) - 2-tFo + ->H'<t'fA-3-7xiA7 4 De 

^] -3-^V7'f;l,7M K] 7°o t°t>i (<fb&^3 - 
1 3) 

• ( 2 S ) - 3- (4-h'7x-'J;U) - 2- [3 - [(2 
25 RS) - 2 - t Ko + i/*;M*^^- 4 -7x^;U7*^;U] 

-3-^7 7*f;^l/^F] 7*o t°*>& (<b£42l3 - 1 4) 

• (2S) - 3- ( 4 - tf 7 x ^ 'J ;U) - 2- [3 - [(2 
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RS) - 2- #;i"K*'>-4-7x-;i>7f-;i'] - 

k ] ^Dt*;t Kd + d-ab ( {b £ $j 3 - i 

5 ) 

5 • ( 2 S ) - 2- [3 - [ (2RS) - 2 - ^ > ^ * * f 
- 2 - t K a * •> * ;U '< * * ;U x f - ^ ] - 3 - 'T 7 7 ^ Jl' ^ 
U K D - 3- ( 4 - t* 7 x - U ;U ) ^Dt't^l (ft £05 
3-16) 

10 • (2 S) - 2- [3 - C (2RS) - 2 - k K n * •> * ^ 
/<*-r ;u - 4 - 7x-;^fiH - 3 - v ^f-^f i"f K] 
-3 - (2-t7f;b) 7° n t' * >® (It^«33-1 7) 

• (2 S) - 2- [3 - ( 2 - * X * - ^ J- ^ ;!/ ) - 3 - ^ 
15 vyf^fM F] - 3- (2-t7f ;b) 7° □ t° * > $ 

(ft£<8j3 - 1 8) 

• ( 2 S ) - 3- ( 4 - f 7 x - 'J ;U) - 2- [3 - [(2 
S or 2R) -2-A^-t^->-4-7i-;^f^] - 3 

20 - -f V 7* f- ^ 7 U ^ K] 7 s a tf * > ft O 'J )l x X -f ;U (<b 

^ft3-19) 

■ft £ $J 3 - 2ffl|-®^7XfKItt(* 

ft & $ 3 - 2 0®'^7Xf^Ittl* 

[a] 20 -21. 1° (c = 0. 36, /fiS-fr) 
D _ 1 

25 IRCFilm, cm 1 ) 3445. 2958. 173 
2, 1617, 1519, 1387, 1345. 1190. 
7 5 8. 6 9 8 
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• (2S) - 3- (4-t'7x;iJ^) - 2- [3 - [(2 
R or 2S) - 2 4 - 7 i-^^f-yb] -3 

3-20) 

5 -ft^* 3 - 2 0*-© i? 7 x f U t Jlttft 
ft£$J 3 - 1 9(0";777^Si# 

• (2S) -2- [3- (2-*;hf+yxfi) - 3 - >f 

"3 - (2-^-7f ;b) fa ft >m 

10 Cft££!J3-2 1) 

C«3 D 2 0 - 3 3. 7° (c = l. 0, ^dd*u) 
mp 102. 5-104. 5 t 

I R ( K B r , cm" 1 ) 3 3 7 9, 2 9 6 0. 1 7 4 1, 
1609, 1533. 1365. 1272. 1077. 95 
15 3. 817, 782. 746. 695 

• (2 S) - 2- [3 - [ (2 S or 2R) - 2 - * Jl 
^-4-7ii*yfA] -3--fyyf;l/i)i/-f K] - 3 

20 3 - 2 2 ) 

3-3®$-Oi?77f Utltt# 

Co] D 2 ° "22. 8° (c-1. 0. ^dd*U) 
1R (Fi l m. cm -1 ) 3445. 3027. 295 
8. 1732, 1615. 1524. 1455, 1190, 
7 5 1. 6 9 9 

• C2S) - 2- [3 - [ (2R or 2S) - 2 - * * #* 



25 
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.>-4-7xi;^f ^] - 3 - 4 v 7* fr* 1/4 h'1 - 3 
3-23) 

5 <fb£«3 3 - 2 2 Ol-O 2>7 *f . 



10 



• ( 2 S ) - 2- [3 - [ ( 2 S or 2R) - 2 - 7 h * * 
3-24) 

r 1 20 _ 2 2. 3° (c = l. 0, ?dd*;U) 
I R (F i l m, cm 1 ) 3 4 4 7 , 3 0 6 1 , 3 0 2 

7, 2958, 2871. 1732. 1615. 1509. 

1372. 1180. 746, 699 



15 



( 2 S ) - 2- [3 - C2 - (2-7*h7i Kxh + C/ 

# ;u ;U ) if A] - V^f K ] - 3 - 

20 ^4-1) i 

O I H H 



25 



H 




*&T, (2S) - 3- (4-t7x-'JA) - 2- [3 
- ( 2 - * Jl *" * > x f ^) - 3- 'fv7fA')HK] 7 
nt°^->K / <>^^ x ^^ ;L 'C'fb^^l3-l> 1. 3 5 g ) > 
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2 - 7 * h 7 * Fx.fi J -jl, ( 2 9 1 m g ) x 
7 5 y e >J 5? > ( 1 6 4 m g ) <b*J 9 uu * * *y (7ml) 
fc&fc, S?*>* •> ;U * ;u # -f $ K ( 6 6 5 m g) o 

n n> * > (6ml) ftttfcin*., 3 O^nSjftS, 
5 * &KRJStt*M-e2 4tfraaf*!L*:fc x tfr £ij 1" S * 4fc 

1) 1. 2 9 g (8 2%) 

C«] D 20 -21. 1- (c = l. 2, y*y-,u) 
10 IR (Film, cm -1 ) 3308, 2959, 173 
5, 1636, 1521, 127 9. 117 7, 756, 6 
9 8 



15 • (2S) - 3- (4-lf7x-iJ^) - 2- 

* - 3 - [ 2 - ( 2 - / h*i/7 * J jitf-ju) x 

- 2) 

C«3 D 20 -28.1° (c = 1.0. y^y-;U) 
20 I R (F i 1 m. cm" 1 ) 3 3 6 7, 3029, 295 
8. 2871. 2839. 1746, 1651, 1607. 
1501, 1464 



• (2S) - 3- (4-t'7i;-j^) - 2- [3 - [2- 
25 ( 5 - -< > ^;U;*-* i/^ jutf^ji) jl + ju] - 3 - ^ y 7 

3) 

[«] D 20 -27.6° ( C = l. 0. y^y-;U) 
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IR (Film, cm -1 ) 3368. 2957. 174 
8. 1648. 1513. 1145. 758. 698 

. (2S) - 2- C3 - [ (2RS) - 2- ( 2 - 7 -fe h 7 
5 * K x h * •> * ;l/ # - ;U) - 4 - 7 x x ;U 7* ^ JU] - 3 - ^ 
v^;^MF] - 3 - (4 - t*7 x - U ;iO 7 o b°* > 

6 O ;l/ x x -r ;U (4b £ $J 4 - 4 ) 

[a] D 2 0 -20.4° (c-1.0. 
IRCFilm. cm" 1 ) 3305. 2957. 173 
10 2. 1 6 3 4. 1 5 1 9. 1 4 5 5. 1 2 6 0. 1 1 7 1. 

7 5 6. 6 9 8 

• ( 2 S ) - 3- C 4 - b* 7 x x U ;U) - 2- [3-^77* 
f-Jl - Z- C (2RS) - 2- (2-^ I' + ^i;*^ 

15 ;u ^ i ;u ) -4-7xx;U7*^;U] ^ M K ] 7* n b° * > I? 
O i? ;b x x f - ;U ( it & $J 4 - 5 ) 

[a] D 20 -25. 6° (c = 0. 53. J J - Jl>) 
IRCFilm. cm -1 ) 3449. 3062. 302 
8. 2957. 1749, 1651, 1500. 1455. 
20 12 5 8 

• ( 2 S ) - 3- (4-b'7xxij;U) - 2- [3 - C ( 2 
RS ) _2 - ( 5 - > x ;U * * # x ;U ) - 4- 7 
iX^7*f-;U] - 3- -fvyf^OM H 7*n b°* ^g?^ 

25 y S J ^x t; f- ;i/ C*b£ti 4 - 6 ) 

[a] 20 _ 24< qo Cc = 0 . 97. i?J-^ 

D _ - 

IRCFilm. cm 1 ) 3448. 3061.295 

6, 1746. 165 0, 1513, 1142, 756. 6 
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9 8 

• (2S) - 2- [3- (2-"<>S>***5/**#.=.;|,x 
f- ^) -3--fv7f hi - 3- (4-h'7x-iJ 

#14-7) 

• (2S) -2- [3- (2-^>^l,t+^;l„f-;bx 

• ^) - 3- -fyyf;^MK] - 3- ( 4 - f 7 * - y 

10 ^)^ft>i 2-^*j/7xiAx^A(ft^ 
4 - 8 ) 

• (2S) -2- [3- (2-^<>^l,t+>>*;kt:-Ax 
f-^) - 3--fyyf;^MF] - 3 - (4-h'7x;i) 

15 7*o h 8 * 5 >y_;bxxf^ ("ffc£#>4 - 9) 

• (2 S ) - 2- [3 - [ (2 R S) - 2- ( 2 - 7 * h 7 
^ Kx h + •> # ;u xwb) - 5 - / ? ^ ^ + ^ ;l , -j _ 3 _ ^ 

A^rU-f K] - 3 - (4-t'7xXij;l,) ^ D ft> 
20 S'<>-?;i,xxf;l/ (ft^#i4-l 0) 

• (2S) - 3- (4-fc'7xxij A ) - 2 - [3-^77- 
**-3- C (2RS) - 2- (2-y ^'>7x;+^ 

#■=.;!,) - 5 - / +ju^+ *y \/ 4 ^0^^ 

25 K>^^x7f;[, (ft^^4-l 1) 

• ( 2 S ) - 3 - ( 4 - tr 7 x - - 2 - [ 3 - [ ( 2 
RS) -2- (5 + - 5 - j 
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^JU^f^ (ft£#>4 - 1 2) 



• (2 S) - 2- C3 - C (2RS) - 2- (2-7th7 
5 ~ Fxh + ->*Jl/*'-^) -3-7x-;^oh , ;b] - 3 - 

^ V7f ;^l/-f K] - 3 - (4-k'7x;iJ;b) 7o 
>g^>^;uxf;l/ (fk^ft4-l 3) 

• ( 2 S ) - 3- ( 4 - fcf 7 .* - y ;iO - 2- [3-^77* 
10 f- ;U - 3 - C (2RS) - 2- (2-^ h*->7iy + f* 

;U x ;U ) - 3 - 7 x - ;U 7* o f ;U] ON F] 7° n h' * > 
H "<> S? ;l/ i * f- ^ (ft £ ft! 4 - 1 4) 

• (2S) - 3- ( 4 - f 7 * - 'J ;U ) - 2- [3 - [(2 
15 RS) - 2- ( 5 - ^ > r^-^* * *7 ;lO - 3-7 

1 -;P7"Db , JH - 3- -f V^fJ^M K] 7° o f * > & 
V> Jlstxv- Jl ( ft £ #1 4 - 1 5) 

• ( 2 S ) - 2 - [3 - [ (2RS) - 2 - 'O v> ;b * * v> 
20 *;H;^-4-7i-i^f^] - 3- -rV7*^^7U-r 

p ] - 3- (4-e7ii'JA) 7 n f * > » 2 - T -b h 
7; F'xfJUXrA (ft 4-16) 

• ( 2 S ) - 2- C3 - [ (2RS) - 2 - ^ > ? ^ * * *> 
25 * )l sK - ;U - 4 - 7 x - Jl "f 1- ;U] - 3- ^77*f;b7W 

K] _3_ (4-t"7x-U;l/) 7"oft>i 2 - > 
•>7 x-;uxxx;u (ft£$!4 - 1 7) 
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• (2 S) - 2 - [3 - [ (2 R S) - 2-<>*J)\,**i/ 
ij ;U «K — )l - 4 - 7 x — Jl 7* f- ;U] - 3- -f y^f A")i/-f 
K] - 3- ( 4 - k*7 x - y ;L0 7* 5_^>^ 
-J^^f;b 4-18) 

5 

• ( 2 S ) - 2- [3 - [ ( 2 R S ) - 2- (2-7t h7 

3--fvyf^-)NK] - 3 - (4 - k*7 x - >J ;U) t° □ 
t°* v^;i/xxx;i/ (ft^«4 - 1 9) 

10 

• (2S) - 2- [3 - [ (2RS) - 2 - 'O S^U** •> 
-2 - (2-> F + i/7xM->*;Mz^) if^] - 3 
■"f y i/>f K ] - 3 - ( 4 - b* 7 x ~ »j ;u) y d f 
;* >K< > ^Ax7fA (^£^4 -20) 

15 

• (2 S) - 2- [3 - [ (2RS) - 2-<<>>JA,**i/ 
-2 - ( 5 - >T > ^ .=. tf- * ;U i*;U] -3- 
^^f;b7MF] - 3 - (4-tT7xiU) 7* p b'>}* 
> K ^ > ;U i * x ;l/ (ft £ #J 4 - 2 1 ) 

20 

• (2S) - 2- [3 - [ (2RS) - 2- (2-7th7 
S K x V * i/ ii )l — Jl) - 4 - 7 x x ;U 7 * jl ] - 3 - ^ 
7 7f-;U«7 K] - 3- (2-^-7f ;U) yat^^iK 
y V )ls.*7-)l (ft^^4-22) 

25 

• (2 S) - 2- [3-^y7"f A-3 - [ ( 2 R S ) - 2 
- (2-^ ^^7x; + ^;M;jl,) - 4- 7x-;U7- 
f-JU] 7 1/0'] - 3- (2-^7^^) 7"Dt^>i<> 
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PCT/JP95/02539 



. (2 S) - 2 - C3 

A, it * i/ 13 Jl # - ^ ) 

5 f-;l/?U^K]-3- 
;UXfA ( <b & *J 4 

. (2S ) - 3- (4-k'7i-'J^) - 2- C3 - (2- 

10 p k"* >SS^<> ^UXf^ (4b£$J 4 - 2 5 ) 

[a] D 20 -24. 7° (c = 0. 83. * a a * * 

A) 

I R (F i 1 m. cm' 1 ) 3 3 5 0, 2 9 5 6. 1 7 3 

7, 1645. 1519. 1438. 1257. 1175 

15 

. ( 2 s ) - 3- ( 4 - £ 7 * - ;u) - 2" [3 ~ ( 2 ~ 

a t" * > K 'O ^ ^ ^ ^ (fta$l4 - 2 6) 
mp 4 3. 5 - 4 6. 9 t 
20 [a] D 20 -21. 6° (c = l. 0. *oo*;UA) 
I R (F i 1 m, cm" ^ 3 3 5 0. 3 0 3 0. 2 9 5 

8, 1732. 1644. 1519. 1487. 1178. 
1008. 758. 697 

25 • C2S) -2- [3- (2 -4 V? h + f*^^* 1 ^ 
, u) _3-^v7f^Nl f ] - 3 - (4-t'7x-'J^) 
ya h't ^S'O^^ 1 ^^^ ( >fb 4 - 2 7 ) 

[a ] 20 -20. 6° (c = 0. 98. * a n * ;U 



- [ (2RS) - 2- (5 - f 

- 4 - 7 x - ;b ^ f" ^] - 3 - ^ V 7 

-24) 
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A) 

I R ( F- i 1 m . cm" 1 ) 3349. 2959, 173 
3, 1652, 1517, 1467, 1382, 1186 



5 • (2S)-2-[3-[2-(4-7tF75K)7x; 
* •> * *' x ;U x f- ;u] - 3 - V ^ f- ;U u -f K] - 3 - 
(4-tf7*iijA) ^D^^>J>Ai^ A 

134-2 8) 

[a] D 2 ° "IS- 2° (c = 0. 18, * n n * ,U 

10 A) 

I R ( F i 1 m , cm -1 ) 3 308, 2960, 174 
5. 1672, 1633, 1537. 1 5 07. 1408. 
1 1 9 4. 7 5 7 



15 ' (2S)-2-[3-(2-7h + ^;^-;i,xf^) 
- 3 --f vy + frt, K] - 3- (2-* 7**) 7 o f 
^ > » O y ^ x x x ;U ( ffc 4 - 2 9 ) 

C«] D 2 ° -2 9.^9° ( C = l. 0. ?oom) 
I R (F i 1 m, cm" 1 ) 3 3 5 5, 3 0 5 6, 2 9 5 
20 9. 1 7 3 3, 1 6 4 7, 1 5 1 4, 1 1 8 4, 8 1 8, 7 
4 7, 699 



• ( 2 S ) - 2- [3 - [ ( 2 S or 2R) - 2 - x h * 
^Hii-4-7x;;b/f;b] - 3->f vrf;^M 
K] -3- (2-^-7^10 fu \£* >m<*y v 
(lk£Vd 4 - 3 0 ) 

1 - 2 5 O^-© v;777l/t*ttft 
ft £ $J 4 - 3 l©^77fl/tStt* 
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[a] D 20 -23. 9° (c = 0. 97, ? n o * ;U 

A) 

I R ( F i 1 m , c m " 1 ) 3 4 4 5 , 3 3 7 3 , 2 9 5 

7. 1867, 1729, 1653. 1507. 1253. 
5 1185.746,698 

• (2S) - 2- [3 - C ( 2 R or 2S) - 

K ] - 3- (2-f 7f;b) ^□b , t>i!'<>v ? ^i^r^ 
10 ({b£$J4 - 3 1) 

{b£-#3l - 2 5C|-0'^7^f^Stt* 
ft £ $J 4 - 3 0Oy7XfU*att# 

• ( 2 S ) - 2- [3 - [ ( 2 S or 2R) - 2-i^'> 
15 A;^:;;l/-4-7i-^yf^] - 3- ^V7"f;^M 

K ] - 3- (2-t7f;l/) 7°d t't>K4 - 7t h7 ; K 

7x-;l/xxx;u (fl:£4& 4 - 3 2) 

m p 1 3 Ot 
[a] 2 0 _ 37> 30 ( c = 0. 46. t^J-fr) 

20 IR (KBr. cm" 1 ) 3363. 3302. 2960. 

1761, 1730, 1674. 1626, 1539, 15 

06, 1454, 1268, 1195 



25 
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5 

C2S) - 3- (4-h'7izij jl) - 2- [3 - ( 2 - 
ti )i ** + i/ x ;u) - 3 - -f v 7 ;b u ^ K ] zfu t°* > 
Wt (it&® 5 - 1 ) 



25 




o o 




io mm&mmT, (2S) - 2- [3 - (2-^>^i,t* 

(4-b*7xiU) t°d k°*>SfK>-;^xxf;i/ (<ffc£ 
% 1 - 3 . 2 7 0 mg) (5ml) 5 

S J* J**>ii-#y (5 0mg) *Jn;U 7K^5?fflm 
15 0 So t5>f h5flCJ:t)^7^')A 

#15-1) 

90mg (48. 4 %) £ ^ * 0 
20 mp 131-1331C 

[«] D 2 0 -11.9° (c = 1.0. 
IR (KBr, cm -1 ) 3435, 2958. 1720, 
1592, 1526, 1488, 1278, 1240, 76 
4 



• (2 S) - 3- (4-t'7x;iJib) - 2- [3 - (2- 
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n t?* >Wt Ut&® 5 - 2 ) 

mp 76. 5-81. 8 < C(v*x3 i ;l'i--r;U-^*i*- 
>) 

[a] D 20 -11. 9° (c = 0. 99, ttJ-b} 
5 IRCKBr, cm -1 ) 3391. 2965. 1720. 
1634. 1523. 148 9, 1447, 1190 

- (2S) - 2- [3 - [2 - (2-7-bhT; Fx^y 
X jltf-jV) x.f-jU] - 3- 4V'7*'Jl'Ql"( K ] - 3 - 
10 ( 4 - 7 * - 'J ;U) 7o fcr* >« (<fc£te 5 - 3 ) 

mp 60. 5-71. 5 °C C^*tf > -#»x*;|/) 
[a] D 20 -9. 5° (c = l. 0. ? o u * ;U A ) 
IR (KBr, cm -1 ) 3392, 2958. 1735. 
1709, 1658, 1631, 1537. 1489. 11 
15 79.762.698 

• ( 2 S ) - 3- (4-h'7x;'J^) - 2- [ 3 - >f 7 7 
f-^-3 - [2 - (2 - / h*«>7x/*i'*AsKi^) i 
;lO zfa £* >Wt ( ft £ $1 5 - 4 ) 

20 [a] D 20 -33. 3° (c = 0. 99. ? a a * Jl 
A) 

IR (KBr, cm -1 ) 3435, 2958, 1761. 
1607, 1501, 1465. 1310, 1258 

25 • (2S) - 3- ( 4 - £ 7 x - U ;U ) - 2- [3 - [ 2 - 
( 5 - >f > ^ — ^ * * -> ft h # - ^ ) ^ f- ^] - 3 - V r 
f-;U-5lWK] 7 a f * > & ( ft £ 03 5 - 5 ) 

[a] n 20 -24. 5° (c = l. 0, ?oa*^A) 
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IR (KB r, cm -1 ) 3435. 2958, 1754, 
1610, 1524. 1145, 757, 697 

• (2S) - 3- (4-fcf7i->JA0 - 2- [3 - [(2 
5 RS) - 2- *;l/^+^-4-7a-A7f A] -3-^7 

rf;^Mr] zfa t'* (ffc£4&5 - 6) 

[ a ] D 2 0 -43. 5° (c = 0. 26. ? o d * ;b 

A) 

IR (KB r, cm -1 ) 2957, 1734. 1602, 
10 1522, 1452. 1203. 756. 697 

• (2S) - 3- (4-t"7x~'J;lO - 2- [3 - [(2 
RS) -2-x h + ->*;i, ( f^^-4 - 7i-;b7f - 
3 V 7f l"f K] 7 a t'*>& (It&ti} 5 - 7) 

15 Ca]D D 20 4. 0° (c = l. 0. ^*y-;U) 

I R ( F i 1 m, cm -1 ) 3435. 2957. 287 
0. 1727. 1612. 1520. 1454. 1199. 
7 5 6. 6 9 9 

20 • (2S) - 2- [3 - [ (2RS) - 2- (2-7*h7 
= Kxh + ^^il/.f-;!') - 4- 7x_Jb7f;b] -3—4 
V^fi^Mh'] - 3- ( 4 - h* 7 x ^ V ;b ) 7° a t° * > 

k at** 5 - 8) 

[a] D 20 -7. 5° (c = l. 0. ? d a * ;b A ) 
25 IRCKBr. cm" 1 ) 3305, 2958. 1733. 
1628. 1519. 1454. 1197, 757. 698 

• (2S) - 3- (4-b*7x^'J;U) - 2- [3-^77* 
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^ ;U - 3 - [ (2RS) - 2- (2-^ r -*5/7x>'*S'* 
j\,tf-Jl) - 4 - 7 *-)l7*Jl>l 7 U 4 K] 7° a f * >® 
5 - 9 ) 

[ a ] D 20 -34. 3° (c = l. 0, ?oa*;U) 
5 IR (KBr, cm -1 ) 3435, 3027. 2958, 
1754. 1609. 1500, 1258, 1195. 11 
72. 1135. 1110 

. (2S) - 3- (4-b'7x-'J^) - 2- [3 - [(2 
10 RS) - 2- (5 - 4-7 

;H - S- 'f V^f K ] t°t >S 

(^^«5 5 - 1 0) 

r a ] 20 -20. 8° (c = l. 0. ?nu*;l/A) 
D _ 1 

I R (KBr, cm 1 ) 3436. 3027. 2956. 
15 1748. 1608, 1520. 1142. 755, 698 

• (2S) - 3- ( 4 - t* 7 x - U ;U) - 2- C3 - C(2 
RS) - 2- ^^^-5-7x-JK^^] - 3 - ^ 
7^f;^M K ] 7° n b° * > $ ( {b £ «J 5 - 1 1) 
20 Ca] D 2 0 - 3 9. 7 ° (c = l. 0, ?no*;UiO 
I R (KBr, cm" 1 ) 3435. 2959. 1726. 
1603, 1523. 1487, 1203. 756. 698 

. ( 2s) - 3- ( 4 - e 7 x - - 2- [3 - [ c 2 

25 RS) - 2- *^'-K*i/-6-7x-;U^*->;l/] - 3 - W 
7 ^f;^H K] 7° o t 0 * >m (fl:£4&5 - 1 2) 

r ] 20 _ 39> 8° ( c = 0 . 
D 

A) 



- 80 - 



• W ° 96/18606 PCT/JP95/02539 

I R (KB r, cm' 1 ) 3 4 3 5, 2 9 3 3, 1 7 2 8, 
1603, 1526, 1487, 1201, 757. 698 

• (2S) - 2- [3 - (2-**#*->ifA) - 3 - ^ 

5 vyf;^Kh']-3-[4-(4'-7^ D )k*7x 
- V Jll 7ut'*>M Ut S® 5-13) 
[*] D 20 -11. 5° (c = 0. 52, 
IRCFilm, cm" 1 ) 2960. 1722, 160 
4. 1526. 1498, 1224, 1159. 1076. 
10 820.757.667 

• (2S) - 2- [ 3 - ( 2 - * ;U # * •> x * - 3 - f 
V 7 * ;U * 1/ >r K] - 3- [4 - ( 4 ' - y * ;b) h* 7 * x 
U ;U] 7"o t 0 * >Wt Ut&®5 - 1 4) 
15 mp 139. 5-142. 0 V (#*?) 

Ca] D 20 -30. 3° (c = 0. 98, ? u n * Jl 

A) 

IR (KBr. cm" 1 ) 3442, 2959, 1726. 
170 4. 1591. 152 9, 150 0, 1274. 80 
20 4 



• (2S) -2- [3- (2 -*MU#*S/x*;i,) - 3 - 
'^^^HF] - 3 - [ 4 - ( 3 ' - y h 4- «>) h*7 x 
x ij ;U] y n >M (ffc£te5 - 1 5) 

[a] D 2 0 - 2 2. 8 ° (c = l. 0, ^oo*^A) 
I R (KBr, cm" 1 ). 2960, 1733. 160 
7. 1527, 1482, 1405. 1296. 1213 
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. (2S) -2- [3 - ( 2 - -3--f 

- 3- C4 - (2' -^h*vO k*7x 
^ «J ;H zfa t'* >Wi 5-16) 

[ a ] D 20 -15. 4° (c = 0. 49. *J * f-fr* 

5 )l * * i/ K ) 

IR (KBr. cm" 1 ) 2961. 1728. 1599. 
1530, 1488. 1237. 1029 

. (2RS) - 3- (3-t'7ti'JA) - 2- C3 - (2 
10 - * ;U # * •> x * ^ ) 7 a t° * 

>g? (<b£«3 5 - 1 7) 

IR (KBr, cm" 1 ) 2960. 1717, 1606, 
1525. 1202, 810. 700 

15 • (2S) -2- [3- (2 -rtJU*'* ->xf-;lO -3->f 
V7f^0MF] - 3- (1, 1' :2'. 1' "T^7 

7 a b'tf 5 - 1 8 ) 

1-120 _ 3 x o (c = 0- 51, j 9 j - fr) 

D . 
IR (Film, cm : ) 3 0 2 1, 2 9 6 0, 1 7 2 

20 1, 1615, 1527, 1449. 1217. 759. 7 
0 1 

• (2S) - 2- [3 - ( 2 - * '> * ^'lO - 3- f 
yy^MMF] - 3 - C4 - (2 - 1- v * )\>) 7 *-;u] 

25 7*p hf* >M Ut&® 5-19) 

r -, 20 _ 34 5 o ( C = 1 . o, / f-JlXJl 
D 

* * K ) 

IR (KBr. cm" 1 ) 2959, 1721, 1602. 
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1526, 1410. 1197, 813. 750 



• (2S) - 2- [3 - (2-*;!,#*.>i*.;i,) - 3 - j 
V 7*JI,*u 4 KJ - 3- [4- 7*-;U] 
5 ^Dt't>| (1^15-2 0) 
m p 182. 0t 

lal D 2 0 - 4 7.3 ° (c = l. 0. 

* * •> K ) 

IR (KBr. cm -1 ) 3369. 2957. 1722. 

10 1610.1537.1231.1161,898.802. 
7 7 6.6 7 0 

• (2 S) - 2 - [3 - (2-*^#*->x^^) - 3 -4 

U4 b*] - 3- ( 2 - ) 7of^K 

15 (ft£4fc5 -21) 

mp 132. 8 - 1 3 4. Ot 
Ca] D 2 ° ~ 24 - 5° (c = 0. 50. 
IR (KBr. cm -1 ) 3428. 2960. 1750. 
1732. 1717. 1614. 1544. 1253. 11 
20 7 7 



• (2S) -2- [3- (2-*Wi/ifA) -3-4 

+ U4 K] - 3 - (1 *n 
(<fc£«5 5-22) 
mp 150. 0-150. 6 t (#8?) 
Ca] D 2 0 -71. 9° (c = 0. 32. 

IR (KBr, cm -1 ) 3430, 1751. 1715, 
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1614, 1543, 1385, 1253, 1175 



• (2S) - 3- ( 4 - t*7 x- U ;U) - 2- [3 - (2- 
;U#* ->x *■;!,) - MK] 7 a hT* > 

5 It 2-7* K7S Kxf AxxfA (ft^ft5-2 3) 

• ( 2 S ) - 3- ( 4 - 7 x x "J ;U) - 2- [3 - (2- 
f, a, + x f - ;l/ ) -3-^ V^f;^M F] 7 d tr * > 
W 2 b * *> 7 x ^ ;b x x f- ;b (ft £$55-24) 

10 

• ( 2 S ) - 3- (4-k'7i-i)^) - 2- [3 - (2- 

• ;U * •> x ;U ) - 3 - -f V7f A 1 ) U^f K ] 7 a f ;* > 
g? 5 - >^'-^xxf^ (Ib^i5 - 2 5) 

15 • (2S) - 2- [3 - [ (2RS) - 2- (2-7t h7 
^ K x h + ■> * A # x ;U ) - 5 - ^ f - ;U ^ * -> ^ ] - 3 - -f 

- 3- ( 4 - £ 7 x x y ;U ) y d t° ^" > 

K 5-26) 

20 • (2S) - 3- ( 4 - If 7 x x >J ;U) - 2- [ 3 - 4 V 7 
f- ;b - 3 - C (2RS) - 2- ( 2 - * h * •> 7 x / * •> £ 

;u # - )i ) - 5 - y f- ;u ^ * ^ ] 7 u f K ] 7 n t° * y m 

«t&® 5-27) 

25 .(2S)-3-(4-£7xx'j;U)-2-[3-[(2 
RS) - 2- ( 5 - I' > x ;l/ * * # Jl/ tf' x ;U ) - 5 - > 
f - ;u * *> ;b ] - 3- -rv7^;i/9U-T K ] 7 o t° * > & 
at£4fc 5-28) 
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» 
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• (2S) - 3- (4-k*7iiiJ^) - 2- [ 3 - -T 7 7 
^ ^ - 3 - [ (2RS) - 2- ^ h * i/ ti 4 - 7 
*-^^^^] 7 K] 7° d b° * :/ U 5 - 2 9 ) 

5 

• (2S) - 3- (4-t'7x-'J;l/) - 2- [3 - [(2 
RS) -2->T7 7*h* i/t> 4-7 x-=.;U7*f-;U] 
- 3 - -f 7 7f-;U7 K] 7°o >g? (ft£$j5 - 3 0) 

10 

• (2S) - 2- [3 - [ (2RS) - 2- (2-7-trh 7 " 
$ K ^ h + "> # )V ** - )l ) -3-7x^;^o t°^J - 3 - 

>f 7 i/^ K] - 3 - (4 - k*7 x- >; ;U) 7* d tf* 

>S£ 5-31) 

15 

• (2S) - 3- (4-k'7iiiJ^) - 2- [3-^77* 
*■ * - 3 - [ (2RS) - 2- ( 2 - y K^W+i/A 
^tf-^) -3-7iiA7 , ne^] 7 1/ >f K] 7°nt>> 
8? (fb&«F 5-32) 

20 

• ( 2 S ) - 3- (4-tT7x^>j;u) - 2- [3 - [(2 
RS) - 2- ( 5 •> a ;U # .=. ;l, ) -3-7 
i-^^Dk'A] - 3- ^ V7fj^u^ K] 7° o b° * > S£ 

Gb£«J 5-33) 

25 

• (2S) - 3- (4-f7xiiJA) - 2- [3 - [(2 
RS) - 2- ^>'b^'+i/-4-7xJi;l/7'f-;U] - 3- -fy 
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3 4) 

• (2S) - 3- (4-t*7i-'JA) - 2 - [3 - C(2 
RS) - 2- #;l/sK*->-4-7x-JU7f-^] - 3- -TV 

Xx^U 5-35) 

• ( 2 S ) - 3- ( 4 - 7 x - 'J ;U) - 2- [3 - C (2 
RS) - 2 - * ;u sK * *> - 4 - 7 * — ;u 7* f - ;u ] - 3 - ^ V 

10 F] ^oft>l 2-^ h + ->7x-iUx 

f-Jl at&® 5-36) 

• (2S) - 3- (4-t*7x-'J;U) - 2- [3 - [(2 
RS) - 2- ^^-f+->-4-7x-;l'yf;H - 3- -TV 

15 7f-;U7lW K] 7° □ t° * > & 5 - 'l' > - x x -r ;U 
at£$F 5-37) 

• (2 S) - 2- [3 - ( 2 - * ;U # * J- f - ^ ) - 3- W 
7 7-f^7MH - 3 - [ 4 - ( 4 ' - t K n * > ) f 7 

20 x — 'J ;U] 7 o ab£tl 5-38) 

• (2S) - 2- C 3 - ( 2 - £ ;U *' * x ^ ;b) - 3 - ^ 
77f;b7HF] - 3- [4 - (4' - * h * •>) fcf 7 x 
i'JA] 7 o t 0 ;* >g? (ft£<8f 5 - 3 9 ) 

25 

• (2S) - 3- [4 - (4' -7W) t7x-'J;U] - 
2 - [3 - ( 2 - # * -> x f - ;U ) - 3- ^v7f-;U7U 
O'] 7Dt^>i! (fb£4» 5 - 4 0 ) 
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• (2S) - 2- [3 - [ (2RS) - 2- rt;l/>K*S/-4 

- 7 * - J\s? Jl] - 3 - 4 V7*JU*U>( h'] - 3 - [4 

- (4' -7)1* a) h'7x-ij;b] :/ d t° * > & afc£«B 
5 5-41) 

• (2S) - 2- [3 - [ (2RS) - 2- * - 4 
-7x-;^f;b] -3-^V7f;l/-)i/^ K] - 3- [4 

- (4 ' -^A) k*7i;ij;t] 7*0 t't >i ( ft £ $J 5 
10 -42) 

• (2S) - 2- [3 - [ (2RS) - 2 - * * - 4 
-7x-^7*f;l/] - 3- 'fV7'f;L''7L"i' K ] - 3 - [4 

- ( 4 ' - t K □ * > ) h*7xiij^] >r n t° * > & (ft £ 
15 §5-43) 

• (2S) - 2- [3 - [ ( 2 R S ) - 2- **#*S/-4 
-7 i _^7'fJb] -3->fvyf;l/7^' F] - 3- [4 

- (4' -y h + ->) t7ziiJA] >r D \£Hr >m Ut£® 
20 5 - 4 4 ) 

• C2S) - 2- [3 - [ (2RS) -2-**#*5/-4 
-7i-j^f ib] - 3 - 'f V7*f ;b7 K] - 3- [4 

- (3' h + S/) lf7xi'JA] 7°D k't>i (ft£« 
25 5 - 4 5 ) 

• (2S) - 2- [3 - [. (2RS) - 2 4 
-7x-/l/7*f Jl/] -3-^ V7f-^7l/'f F] - 3- [4 
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• (2S) - 3- [4 - (4' -7W) t7xi'JA] - 
5 2 - C 3 - [ (2RS) - 2 - £ ;u 4 - 7 x - ;U 7 

-47) 

. (2RS) - 3- (3-t*7i-Ub) - 2- [3- 
10 C (2RS) - 2- *^«K+*>-4-7x-;urf-;U] - 3 
--fvyf^^H F] 7* o £ * > K ( ft £ & 5 - 4 8 ) 

• (2S) - 2- C3 - [ ( 2 R S ) - 2 - * ;U # * '> - 4 
- 7 x ^;U7*^;U] -3--f v^f F] - 3- (1, 

15 l' : 2' . 1' -f;i'7x-^-4-^^) ynt't^l 
(ft £ 423 5 - 4 9 ) 



• (2S) - 2- [3 - [ ( 2 R S ) - 2 - # ;U *' * -> - 4 
- 7 x - ;U7*^;H -3-^ VT'fi^i/'f F] - 3- [4 
20 - (2- + 7f^) 7x^;l] 7*ab 0 *>I? (ft£*#J5-5 
0 ) 



• (2S) - 2- [3 - [ (2RS) - 2- #;U#*->-4 
-7x^;l7-f;b] -3-<fv^f^^-f F] - 3- [4 

25 _ (i-*7f-;u) 7x-;u] 7 , Dftvl ( ft £ $i 5 - 5 

1 ) 

• ( 2 S ) - 2- [3 - [ (2RS) - 2- (2-7* F7 
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]/4 h'1 - 3- (2-^7fA) yof^l 
(it&m 5-52) 

5 • (2S) - 2- - [ (2RS) - 2 

- (2-y ^^iy + i/^^;;!,) - 4- 7l - ; i,y 

f-^u] * u^r n - 3 - (2-t7f*) y D e*>m at 

5-53) 

10 • (2S) - 2- [3 - [(2RS) - 2- 

)l * * ij jl ** ji ;u ) -4-7 1 zjl7'fjl,] _ 3 _ ^ v y 
^7 l/W K] - 3 - (2-t7f;b) ft >| (it a 
$15-54) 

15 • (2S)-2- [3 - [(2RS) -2-**#*{/-4 
* 7l -^^^^l - 3- ^77*^^7 1/^ K] - 3- (l 
-i-y^Jl) 7n t'*>® ({fc§U5-5 5) 

• (2S) - 3- (4-t7iiH) - 2- [3 - [ ( 2 
20 RS) - 2- ^#*j/-4-7x;^7*f;M - 3 - / * 

7u t'*>Wt Ut&®5 - 5 6) 

• (2S) - 2- [3 - [ (2RS) - 2 - 4 
-7i-;l/7f-^] - 3 - / ;U u >f K] - 3- ( 2 - 

25 7 ^;U) t"d tf* >K 5 - 5 7 ) 

• (2S) - 3- ( 4 - t'7 x ^ 'J ;b) - 2- [3 - ( 2 - 

;U?;b) - 3 - <{ 7 7* jU 7 U -f K] 7a V* 



- 89 - 



WO 96/18606 



PCT/JP95/02539 



>m ats® 5-58) 

• (2S) - 3- (4-k'7 i - l J^) - 2- [3 - (2- 
5 7; K (ftft«5-5 9) 

. ( 2 S ) - 3- (4-k*7x;'J^) - 2- C3 - [ (2 
RS) - 2 - * ^ * ^ ^ - 5 - / ^ ^ * '> ^ ] - 3- -C 

yyf;^H F] •7°Dt°t>i? (ft£$l 5 - 6 0 ) 

10 

. ( 2 s ) - 3- ( 4 - £ 7 x - 'J ;U ) "2 - C 3 - C ( 2 

RS) - 2- *^' < *'f^-3-7xiX'7 , D tA] - 3 - 
>f V 7* 7 U -< K] -fa t°* >®t (ft £$3 5-61) 

15 .(2S)-3-(4-h'7x-'j;U)-2-C3-[(2 
RS ) _2-*;b;<t^;l/-4-7x-^7'f ;U - 3 - 'f 
y 7* ?- ;U 7 U >f K ] ^oh't>l ( ft & $1 5 - 6 2 ) 

. ( 2 S ) - 3- (4-b'7x-'JA) - 2- C3 - [(2 
20 RS) - 2- ^l"i-^->-4-7x-^7*f^] - 3 - -f 7 
7* f - ;U 7 U >f K ] 7° a b° ;* > 7 ^ K ( ft £ tt 5 - 6 3 ) 

• (2S) - 2- [3 - [ (2RS) - 2 -a;!^'*-* ;U - 
4-7x-;U7*f-;H - H F] - 3 - 

25 (2 _^ 7 ^ ;U ) 7°at°^>^ (ft£«5 5-64) 

. ( 2 S ) - 3- (4-t"7x- l J^) - 2- C3 - (2- 

- 3 - 4 v 7* f- ;u 7 u * K] 
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• (2S) -2 - [3- (2-{>ih*->*x*i;HfA) 
-3-^ y^f JH> l/-f K] - 3- (2-t7f ;U) 7 n t? 
5 * >K (rti£-^5 -66) 

mmm 6 

( 2 S ) - 2- [3 - ( 2 - x h * -> * ;U # x ;u x ^ ;U) 
-3-^vyf;^HK] - 3- (2-t7f^) yof 
10 * >gfc (ffc£«5 6 - 1 ) 




S*£fflaT. (2S) -2- [3- (2-xh*->XMb 
sKx ;b x f- ^) - 3 - V r f- ;l/ ^ L/ K] - 3- ( 2 - * 
7*)l) 7* itjljizf-ji, (<b^^ll-23> 

687mg) ®x* y - ,u (14ml) 2 0%*® 

20 {t/<7^7At>*-*'> (7 0mg) *fln*. N *SS£ffl|«, 
"FT? 4 u$|fl| 3 O^SS^fSo h 6«K J: t) *»-ft^7 

«> 'J 77 y^*7 A ? d v h T-^SSI U ^le-fb^^l 
(ft^6-l) 401mg (71. 1 K) 
25 m p 9 2. 0 - 9 5. 2 t ^*t>-ft|xf A) 

[ a ] D 2 0 -34. 6° ( c = 0 . 99. >r u u * )l 

A) 

IR (KBr, cm -1 ) 3413. 2962. 1737. 
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1715. 1603. 1532, 1454. 1318. 11 
8 7, 748 

5 . (2S) - 2- [3 - (2-*^«K+">*f^) - 3-^ 
yyf;^HK] - 3 - C2 - (6 *7*-;U] 
7* a fc?;*- (fl:£«j6 - 2) 
m p 100-12710 

[a] ^20 _ Y go ( C = 0< gg, v * 

10 * * -> K) 

IR(KBr, cm" 1 ) 3351, 2960. 2600, 
1727. 1636. 1608, 1265. 1230, 10 
31, 852, 809 

15 • (2S)-2-[3-[(2RS)-2-*MU#*->-4 

-7x-;^f^] - 3- r;rf^noi - 3- [2 

_ ( e - y h + ->) -#-7 f-Jl/] 7*o \£* ym at£ttl 6 - 3 ) 

• (2 S) - 2- C3 - (2-^ h + i'*;^i;bxf;l/) 
20 WF] - 3 - ( 4 - t* 7 * - 'J ;U) 7° 

u \£Hr >m Ut&Ql 6 - 4 ) 
mp 82. 5-85, 0t 

r a ] ~ 2 0 -36. 5° ( c = 1 . 0, ? a o * ;l/ A ) 

D _ 1 

IR(KBr, cm L ) 3353. 2956, 1733. 

25 1611. 1522. 1470. 1378. 1278. 12 

0 6 

. ( 2 S ) - 2- [3 - ( 2 - 7* h * '> # 'I" ** - ^ x * ^ > 
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-3-fvrf;^M F] - 3- ( 4 - £ 7 x - U ;lO "f 
o fcT* >K <Hb&® 6-5) 
mp 76. 7-78. 3t (-^ V^d fjH-f^) 
[a] D 20 -41. 5° ( c = 0 . 97, * n a * ;U 

5 A) 

IR (KBr, cm"" 1 ) 3372, 2956, 1739, 
1719, 1606. 1524, 1190, 762. 694 

• ( 2 S ) - 2- [3 - (2 -4 vfa i/fi jitf-frx. 
10 -3-^v^f;bn^ F] - 3- (4-fcf7x-U 

;lO 7°a tT* >88 C-fb^^I 6 - 6) 

mp 114. 5-11 5, 5t (yxf ^x-f^-^ 
>) 

Cal D 20 -11. 9° (c = i. o, y * / - ;u) 

15 IR (KBr, cm -1 ) 3401. 2966, 1731. 
1714, 1634, 1521. 1195. 763 

• (2S) - 2- [3 - ( 2 - 7 7* h * -> # # - ;U jc 
;l> ) - 3 - 'T 7 7> JU 7 l^f K] - 3- (4-b*7i-'J;U) 

20 fa bf* >Wt (fls£$J6 - 7) 
mp 64. 1 ~ 6 6 . 7t 

[a] D 20 -39. 5° ( c = 1 . 0. Jdd^jIA) 
IR (KBr, cm -1 ) 3379. 2961. 1765. 
1738. 1720. 1611. 1530. 1490, 14 
25 67. 1382. 1280, 1195 

• ( 2 S ) - 2- [3 - [2 - ( 4 - 7 -t? h 7 S K ) 7 x y 

• ft 71/ tf' - ;Hf ;U ] - 3 - ^ V 7f U'T K] - 3 - 
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( 4 - b'7 x - U AO ^ot'^>i! (its® 6 - 8) 
mp 100-107 °C 

[a] D 20 - 4 . 9° ( c = 0 . 99, * a n * ;U A ) 
I R ( K B r , cm -1 ) 3307. 2960, 1753, 
5 1671, 1629, 1538, 1507, 1488, 11 
9 3, 697 

• (2 S) - 2- [3 - ( 2 - 7* h * •> # ;U # - ;U x f - ;l/ ) 
- 3 - 'f 77*f-d"7 L"f KJ - 3- (2-^7f A) ^of 

10 * >tt ab£«& 6 - 9 ) 

mp 106. 2-1 0 8. 5t (^^V^ot'^x-f 

[a] D 20 -34. 8° (c = l. 0, ?on*;UA) 
IRCKBr, cm" 1 ) 3 4 9 4, 3 0 5 2, 2 9 5 8, 
15 1730, 1705. 1605. 1536, 1451. 14 
14, 1193, 816. 749, 665 

• (2 S) - 2- [3 - [ (2 S or 2R) - 2 - x h * > 
•h ji # x ;u - 4 - 7 * - ;u 7* f - ;u ] - 3 - -< v r f - ;u 9 u f 

20 K] - 3- (2-^7f-;U) 7>nb**> 
» (fc"£«9 6 - 1 0) 

4b £ $J 6 - 1 l®y7Xfl/tStt* 
[a] D 20 -21. 7° ( c = 0 . 95, 
A * * •> K ) 

25 IR (Film, cm" 1 ) 3437. 2960. 172 
8. 1603. 1524. 1454, 1382. 1198, 
7 5 2 
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• (2S) - 2- [3 - [ (2R or 2 S) - 2 - i h * •> 
t )l tH ;u - 4 - ^ x — ;l/ 7* ^ ;U ] - 3 - 7 7 ;U >7 l"f 
K] - 3 - (2 -j-yf-JW) -fu t'*>Wl (4t&®6 -11) 

ft £$3 6-1 0 © 7 X x U * Utttt 

5 

• (2 S) - 2- [3 - [ (2S or 2R) - 2 - 7 h * 2/ 

- 4 - 7 x-Jl/^f;!/] -3-^7 7f 
K] - 3 - (2 -t7f^) ^Dk°t>i Ub&m6 - 1 2) 
Ca] D 20 +2. 7° ( c = 1 . 0. ?od*;^) 
10 IR (Film, cm" 1 ) 3435. 2959. 172 
8. 1603. 1524, 1454. 1369. 1198, 
7 5 3 



15 (2S) - 2- [3- ( 2 - * Jltf* >>xf^) -3-^ 
vyfA->l/>f K] - 3- [4 - (2-ihn) tf 7 x ^ >j 

;u] 7 d >gg ({b£«J 7 - l ) 



20 




( 2 S ) - 2- [3 - {2 -<y it )\,#-)\,x. 
f- ) -3-^yyf;HU>f n - 3- [4 - ( 2 - - h 
25 n) h'^x-U^] ynt't>»'<>^l/X7f;l/ (ft^^ 
1 - 1 7 , 4 5 7 mg) Oi^;-jKl4. 4ml) $ft 
K> 1 N#»ft 'J f- * A (l. 4 4ml) £Jn;U 2B$HJf 
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■fcfe&LZlBZ-^ 9 n a * )l A-Ctb&tZo WtBJS £fiS*U:&& 
fc-C~m&L, My)<:mWt*9'*i't ^-eftM'te^ SE£*lt So 
'&£>ti ■£ 7*tt4fcf£ v"J*y**5A?D7|> Tiff Hi U ^sE 
5 fk^^I (ft^^l7-l) 2 3 0 mg (69. 9 £#H& 

[aJ D 20 -20. 1° (c = l. 0, * 9 J - 
IRCKBr, cm" 1 ) 2961, 1723, 1606, 
1530, 1362. 1201, 758. 701 

10 

• (2S) - 2- [3 - * '>jc*;U) -3-f 

V^fA-)MK] - 3- (1, 1 ' : 4 7 . 1' -rA7 
x .=.;!,- 4 --Ol,) 7 n t° * > C-fb£«5 7 - 2 ) 
15 m p 147. 8-150. 2 < C(#fl?) 

[a ] D 2 0 -6. 6° ( c = 0 . 32. jt 9 J - 
IR (KBr. cm -1 ) 2963, 1724, 1614, 
1523. 1467, 1217 

20 • (2 S) - 3- (4-t7xi'JA) - 2- [3 - [(2 
R S ) - 2 - iJ ;U *' + - 5 - i * Jl ^ * ! s ^ ] - 3 - 7 
7^ U>f K] 7n k"* >R 7 - 3 ) 

[a] D 20 -46. 0° (c = 0. 97, 9 n d * ;U 

A) I 
25 IR (KBr. cm" 1 ) 3438, 2958, 1731. 
1610. 1527. 1487, 1198. 757. 697 

. (2 s) - 3- ( 4 - k* 7 * - U - 2- C 3 - [(2 
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R S ) - 2- *;b^?+v'-3-7 Jt ^;U^ , nh 0 ;l/] - 3- -f 

v^f ^ijiz-f k] ^ n t° a- y m at &® i - 4 ) 

Ca] D 20 -32. 3° ( c = 1 . 0, ?DDtwbA) 
1R (KBr, cm" 1 ) 3500-3000 (broa 
5 d), 2960, 1727. 1602. 1524. 1 487. 
1447. 1201 

• (2S) - 2- [3 - ( 2 - # ;l> x ^ ;U) — 3-4 
'^f^-JKF] - 3- [4 - (4' - ? □ n ) b* 7 * x 

10 U;U] yob't^K (ft£4&7-5) 

Ca] D 20 - 3 6. 1 ° (c = 0. 34. Jl, x 

)l * 4- -> K ) 

I R (KBr, cm" 1 ) 2961, 1717. 160 9. 
1532. 1486. 1213, 1141. 1094 

15 

• (2S) - 2- [3 - [ (2RS) - 2 - * ;U S/ - 4 
-7x-;^f^] -3-^V7f^-)H' K] - 3 - (2 
-t7f;b) 7uk°;*>K (ft&$J7-6) 

Ca] D 2 ° -4 1. 4° (c = l. 0, ?an*;UA) 
20 I R (KBr, cm -1 ) 3438, 2959. 1733. 
1602, 1525, 1454, 1200. 745. 700 

• (2S) - 3- [2 - (l-^Dt) ^-7f A] - 2 - 
[ 3 - ( 2 - ft )V *K* s/ x f- ;U) - 3 V7f ;^ L"f K] 

25 7n e* Ut&tol - 7) 

IR (KBr. cm" 1 ) 3641. 2958, 1724. 
1609, 1526. 1431. 1152, 862. 814. 
7 6 8 
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• (2S) - 2 - [ 3 - C (2RS) - 2- ( 2 - 7 * h 7 
^ Kx h* $/ ;!/ *K x ;iO - 2 - ^ > ! J >\>* * •> ^3 ~ 
3 _ 4> y 7* f- ;b 7 U>f K] - 3- ( 4 - t: 7 x x >J ;b) 7*0 

5 fcf* >g? (ft£4&7 - 8) 

• ( 2 S ) - 2- [3 - [ (2RS) - 2-'<>^A**'> 
-2 - ( 2 - ^ h + ♦> 7 * y * •> * ;U »K x ;u ) xf-;U] - 3 
-^y^f;^HF] - 3 - (4-k"7x-'J^) 7° o h° 

io * >m ut&m 7 - 9 ) 

• ( 2 S ) - 2- C 3 - [ (2RS) - 2 - > ^ * * * 
-2 - (5-0^-^^ + ^*^*'-^) x^;U] - 3 - 

V7f A'f) l/'f K] - 3 - (4 - If 7 x x 'J ;U) 7° o 
15 Gk£1*J 7-10) 

• (2S) - 2- [3 - ( 2 - A/ # * •> x f- ;U) - 3- -T 
yyf;^WF] - 3- C4 - (4' -^^;U-2-xh 
n) t'7 x x >J ;U] 7° a \£* <Ht&Vfl 7-11) 

20 

• ( 2 S ) - 2- [ 3 - ( 2 - * ;l"K * •> x f - ;U ) -3-4* 
V^fA-)KK] - 3- C4 - (3' -x^a) tf 7 x x 
■J ;u] 7°u t°* (ft&$l7 - 1 2) 

25 • (2S) - 2- [3 - [ (2RS) - 2- ^^'+">-4 

- 7 * x ;b 7 ;U ] - 3- ^ vyf;b9M K] - 3- [4 

- (4' - ? a o ) e 7 * x »J ;l/ ] ynb'tvl ( {b & $ 7 

-13) 
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• (2S) - 2 - [3 - [ (2RS) - 2 - 2/ - 4 
-7z-j^f;H -3->f V^f ^">l/-f K] - 3- [4 

- (4' -^^;U-2--ho) b'7x-ij;H 7oh*t> 
5 m (it&tol - 1 4) 

• (2S) - 2- [3 - [ (2RS) - 2 - * ;U •> - 4 

- 7 x ^ ;U 7* ^ ;U ] - 3- ^yyf;^K F] - 3- [4 

- (3' --ho) lf7 * - >; ;!/] 7°n t 0 * (fb£1& 7 
10 -15) . 



• ( 2 S ) - 2 - [ 3 - 

- 7 * —J17 3- Jl] - 3 

- ( 2 - - h d ) t* 7 x 
15 16) 



[ (2RS) - 2 - # ;U # * •> - 4 
-'f v7f;^K F] - 3- [4 
- U ;!/] 7°d t°* >m Ut&® 7 - 



• ( 2 S ) - 2- [3 - [(2RS) - 2 - * JU v/ - 4 
-7i_;byf jb] - - 3- (1, 
1' : 4 ' . 1' -f^7i-A-4-^b) ^oft^l 

20 (it&® 7-17) 

• (2S) - 3- [2 - (l-7nt) ^-7^;U] - 2 - 
[3- [ (2RS) - 2 -*jUjK* >- 4 - 7 x-;l/7*f-;l/] 

-3— -fV7*f-;l/»7L"f K] 7°n h 0 ^-^®? Ut&®7 - 1 8) 

25 

• (2S) - 2- [3-^>^;l>-3- [ (2RS) - 2 - 
^j^^y-4-7i^ib7f;H F] - 3- ( 4 - 

- 9 9 - 
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t"y * - «j ;u) y n £tf yWt Ut&m 7 - 1 9 ) 



• (2S) - 2- [3-^>-^^-3 - [ (2RS) - 2 - 

# ;u # * •> - 4 - 7 x - ;l/ 7 f - ;U 3 7 1/ >f K 3 - 3- ( 2 - 
5 i- y * -f n £* >g? Ut&® 7 - 2 0 ) 



• (2 S) - 2- [3 - [ ( 2 R S ) - 2 - O V Jl** > 
- 2 - iJ Ji> '< * -< ^ x f - )l> ] - 3 - << V 7 f- ;U v U K ] - 
3 - (4-h'7i-'J^) ^Dft>l (ft £ «8 7 - 2 1 ) 

10 

mmms 

(2 S) - 2- C3 - [ ( 2 S or 2R) - 2 - i? >V 

* * ~s - 2 - * A] - 3--fv^f;^U'f K] 
-3- (4-t'7i-'JA) 7 a b° (-fb£#i 8 - 1 ) 

15 «fc (2S) - 2- [3 - [ ( 2 R or 2S) - 2 - <> 
-J )l * * i/ - 2 - ft ;U tf' + > x f- ;U] - 3 - W V 7 f- ;U £ U 
K3 - 3 - (4-t'7x-'Jib) 7 o fc°* (fb£& 8 




(2S) - 2- [3 - [ ( 2 R S ) - 2 - ^ > ^ * * *> 
25 - 2 - 'O ^ Jl * * 'y iJ k $ - & x f- ;U ] - 3 - -Y V 7 f- )l 
y K 3 - 3 - (4-h'7x;'JA) 7 a h° > & K > 
Jbxxf^ h 2 5 2 mg) C^y-^ 

(1. 6ml) - 7oo*jU (1ml) *I £ ?g & K > IN 
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*Kffc 'J f- •> A (0. 8ml) fcflniU 3 B*fS3at#-*- S 0 R 
i6«fclO«^x>K**«[*jDATifttK:LfcSfc^ 8 BE at 

^Lty * y - jus j: # * DD*ji/A$sit«. s> ft * 

5 ^TtSJI £ IS ft] L> fcfTkBftg?*- h U *A-eftjRfc N 

T-H5SI U 4£fe<b£^ (ft£<fel8 -1) 69mg (37%) 
(fc£4& 8 - 2 ) 64mg (34%) fc^fteft^H 

10 • (2S) - 2- [3 - [ (2S or 2R) - 2-^>^l. 
t+i/-2-*;^*i/xf;l/] -3-'f yyfifl//f K] 
-3 - (4-t'7xztj;l.) /Dt't>S! (ffc£to 8 - 1 ) 

[ a ] D 2 0 -44. 6° (c = 0. 36, ? n d * ;u 

15 A) 

IRCKBr, cm' 1 ) 2 9 6 0, 1 7 4 0. 1 6 0 7, 
153 0, 1210, 1114, 759, 698 

• ( 2 S ) - 2- [3 - [ ( 2 R or 2S) - 2 - i? )l 
20 * * •> - 2 - * ;b *> •> x * ;u] - 3 - -f 7 :/ f - ;U * u -f K] 
- 3 - (4 - k*7 * x i; ;u) 7n fcf* >K (<fb£«J 8 - 2 ) 
8 - 10?77f l/tStt# 
[a] D 20 -69. 8° (c = 0. 36, * a o 

A) 

25 IRCKBr. cm" 1 ) 3321, 2960. 1732. 
1611. 1530, 1209, 1112, 758, 698 

HM8 £ E« O £i£ * flj l,* T&T© ft ft S 0 
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• (2 S) - 2 - [3 - [ (2 S or 2R) - 2 - O ^ 
jr •> - 2 - iJ )l : s x. f- ;H V^f Jl/'JI/'f K] 

-3- (2-t7f;l/) ^Dh^>SI Ut&®8 - 3) 

5 [a] D 2 0 - 3 9. 0° (c = l. 0. *no*;l,20 
I R (KBr, cm -1 ) 3500-3000 (broa 
d), 2957, 1719, 1603. 1529. 1454, 
1 2 0 9. 1 1 0 9 



10 • (2S) - 2- [3 - [ (2R or 2 S ) - 2 - O i? b 
* - 2 - iJ is x f- ;U] - 3 - W V 7 f- ;U 7 U «f K] 

-3- (2-t7f;b) :/oh e *>& (ft£4&8-4) 

[a] D 20 -56. 0° ( c = 1 . 0, *do*;UA) 
15 IR (KBr, cm -1 ) 3 5 0 0 ~ 3 0 0 0 (broa 
d), 2958, 1736. 1601, 1528. 1454. 
12 13. 1113 



20 



25 



mmm 9 

( 2 S ) - 3- ( 4 - fcf 7 x - U ;U ) - 2- [3 - [(2 
S or 2R) - 2- ^H+->-4-7x-J^f-iH - 3 
-'f yyf^^M K ] ^oh^^K 9 - 1 ) 




Y v r oh 




(2 S) - 3- ( 4 - t* 7 * - U ;!/ ) - 2- [3 - [(2 
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S or 2R) - 2- tert.-7'h + i/*jl/ < f-Jl/-4-7xc 
)l 7 f- ;U] - 3 - 4 v 7 * )l £ 1/ << K] 7" □ t" Jr y Wt < > 
*i^f A 8 4 , 1 9 0 mg) K4. 0 Nil®? 

/ * * If > (1. 45ml) £ Jd *. N ^iST9B#Bg3 0# 
5 £ o IiS L T*# b ft 5 / * J - 

ji (4mi) iz®Bi-z 0 mm%mm.T. z<d®%hz^ 20 

HfrWUt,'*? A* (40mg) *Jd;U Tkjfc 

^ffl^TT 45^SiJ$t5 0 -fe 7 >r h sale* & ><5 * 
U>*-*'>^|iL> 5«*jS!£EI«t«. »6ft-5tt 
10 tt**i"J*^*7i^n7|> THIS! u *iaft&4& (ft 
£4» 9 - 1 ) 87. 4mg (61. 5%) **fitt»*i L> 

ft£4&9-2<DS>7*f-l/;J-JSttfl: 
15 [a] D 20 -23. 3° (c = 0. 28, ? a n * ;b 
A) 

IR (KBr, cm" 1 ) 3435, 2958. 1728, 
1606, 1524, 1454, 1204, 757, 698 

20 nmW9 £H«®;&tt*fli^TjyT®ft£«l#»&n<5o 
• ( 2 S ) - 3 - (4-t*7i-iJ;b) - 2 - [ 3 - [ ( 2 
R or 2 S) - 2- A;b#+-/-4-7x^;^f^] - 3 

--f V7f Af)i/>f k ] 7 □ (ft£$j 9 - 2 ) 

ft 5 - 6fl#-C-;77f^ISfl: 
25 \t&m 9 - 1 O 'J 7 * f 

[ a ] D 2 0 -62. 2 6 ( c = 0 . 32, * n o * ;|, 

A) 

IR (KBr, cm -1 ) 2958, 1728, 1603, 
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1523, 1453. 1204, 757, 698 

. (2S) - 2- [3 - [ (2S or 2R) - 2 - £ ^ *' * 
^-4-7x-J^f^] - 3- 'fy^f^f HK] - 3 
5 - (2-^-7f-;U) ^Dt'^>i Gb£#J9-3) 

[ a ] D 20 -27. 2° (c = 0. 50. ? a n * ;U 

A) 

10 IR (KB r. cm" 1 ) 3435. 2957. 1730, 
1602. 1525. 1454. 1201. 746. 700 

• ( 2 S ) - 2- [3 - [ (2R or 2S) - 2 - * ^ # * 
.> - 4 - 7 ^ ^ ;U 7 * ;U] -3-^ vyf;^M F] - 3 
15 - (2-^-^f-JU) ^nt'^>l C-ffc£«l9-4) 
ft£«J 7-6 ®W — © f7^f UtfM&f* 
ft&$3 9 - 3©^7Xf^Ittf$ 
[a] D 20 -55. 2° ( c = 0 . 49, ? a □ * ;U 

A) 

20 IRCKBr. cm" 1 ) 2959. 1730. 1603, 
152 6, 1454, 120 4, 745. 699 

nmm 1 o 

( 2 S ) - 3- ( 4 - tr 7 * - y ;u) - 2- [3 - C(2 
25 S or 2 R ) - 2 - t Fu + y^^^^l'- 4 - 7 i-^ 

10-1) 
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1) ( 2 S ) - 3- (4-t'7x;iJi) - 2 - [ 3 - 
[ (2 S or 2R) - 2 4 - 7 x - Jl 7 ? )\,~\ 

(ft & $f 3 - 1 9 ^ 1 2 5 m g ) . o - K > ;U t K n * 
10 7;>S8i (66mg) feiC^l - t F'd + H^/ F ij 
T V- ;U ( 2 8 m g ) Zmit* * U > ( 2 . 5ml) (CJK® 
L £gU Mfggffl^T. N - y * >; > ( 0 . 0 9m 

1) J: tf*fi » 1 - x f - - 3 - (3-^yf^7;/yo 
h°;U) /7;l/#s;-f 5 K£tt& (4 Omg) *ftj;U lfi^?2 

-> U # 7 A ? n ^ h TH8S! l> (2S) - 3- (4- 

20 t'7x->J;U)-2-[3-[(2Sor2R)-2-K> 
i?;bt+-/*iA't^;b-4-7 I -;^f;i,] _ 3 _ ^ y 

7* f - ;U 7 K ] yot't>iK>-?ix7f^l 3 Omg 
(89%) Z'&Zo 

[a] D 20 -40. 4° (c = 0. 36, * 9 J - A,} 
25 IR (Film, cm" 1 ) 3445, 3184, 302 
8, 2958, 1953, 1879, 1741, 1632. 
1518,1454, 1386, 1175, 1027, 75 
3 , 6 9 6 



-10 5- 



WO 96/18606 PCT/JP95/02539 

2) If^i^Tx (2 S) - 3 - (4 - h'7 i- U ;U) 
-2 - [3 - [ (2 S or 2R) - 2 - < > i? Jl * * > * ^ 
A'^^f;l/ - 4 - 7x-;l/yf ;H - 3 - -f V 7* f- ;b 7 U"f K] 
^Dt't>l / <>^HXf;l' ( 1 0 9 m g ) © r h 7 t K 
5 D77> (5ml) 2 0 %*8Kb'-? 

- ( 1 2 m g) ^jn*.. tr^shmtt 4 mmmntZo 

■b 7 «9 7k®S<b^°7 >>7 A* >*? L> 

a7FT?»S!U SEft^ft (ft^ttl 0-1) 5 1mg 
10 (6 3%) ^^itt^lHtiio 
ft£$J 3 - 1 4©i-©^7Xf 

[a] D 20 -15. 5° (c = 0. 12. JoD*ib 

A) 

15 1R (KBr, cm -1 ) 3202. 3029. 2925. 
1880. 1725. 1626, 1519, 1453. 12 
04. 1030, 1009, 756, 698 

II^J 1 0 i PI8©#fc£E^TJaT©<fc£«JJ&<£ b*l5 0 
20 • ( 2 S ) - 3 - ( 4 - fcT 7 x - 'J ;10 - 2 - [ 3 - C ( 2 
R or 2 S ) - 2 - t K n 4- -> t) )l /< * •< ;U - 4 - 7 x ^ Jl 

7*^;u] - 3- -fvyf;HM K ] 7* a b° * > & Gt £ ti 
10-2) 

3 - 1 4©^ — ©v'TT.xU^^tt^ 
25 ft^ftl 0-lO^7XfL/tItt* 

• ( 2 S ) - 3- ( 4 - t* 7 x - »J ;U ) - 2- C 3 - [ (2 

S or 2 R ) - 2 - t h'o + yjJ i'^^A- 5 - / f 
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* >>;U] - 3->fv^f;l,nO'] ^Dft>S (ft£ft 
10-3) 

ft £#1 3 - 1 2©$-®y77f Utltt^ 
ft oft 1 O-40i?77fl/tSi# 



• ( 2 S ) - 3- (4-t7*;iJA) - 2- [3 - [(2 

R or 2 S ) - 2- kKn + ->*;Mt^-5-^M 

* - 3- ^ v7f;b>)K K] fa t°* >Wl (it&® 

10-4) 

ft£ft 3 - 1 2 om-cD V7 
ft £ferl 0 - 3C^7Xf 



15 



20 



25 



• (2S) - 3- (4-k'7x--J;l,) - 2- [3 - [(2 
S or 2 R) - 2- t Ko + ->*;W<t^;b-3- 7x -;| / 

«a i o - 5 ) 

ft £tl 3-13 (Dig. — <D v 7 X -r Jttt# 
ft n «3 1 0-6©y77fl/tH|ft 



• ( 2 S ) - 3- (4-h'7x^ij^) - 2 - [ 3 - [(2 
R or 2 S ) - 2- tKD*^;Mt^- 4 . 7s . A 

ft 1 0 - 6 ) 

ft £ ft 3 - 1 3O#-(0y77fU*«tt# 
ft £ft 1 0 - 5©^77fl/t^tt^ 

• ( 2 S ) - 2- [3 - C(2S or 2R) - 2 - K> * ,1, 
- 2 - t Fd ^ '>^;|/A*t^ _ 3 _ ^ y 7 
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f;^l/>f H - 3- (4-tf7x-U;U) 7 a t'* >®. 
iit&® 10-7) 

-fb^tt 3 - 1 6<0|-O?7Xf l/*Stt«: 

5 

• ( 2 S ) - 2- [3 - [ ( 2 R or 2S) - 2 - O V >l 

• + 2/ - 2 - t h'D*5/*A'<t'fJH^A] - 3 - 'f V 7" 
x ;U 7 b -J" K ] - 3- ( 4 - e 7 x - U ;u ) 7* o t: * > ®? 

({k£^ 10-8) 
10 ft^tl3-l 6©f-©^7XfUtlttft 

ft£4& 1 0-7«)?7Xf l/*Stt* 

• (2 S) - 2- [ 3 - [ ( 2 S or 2R) - 2 - fc K a 4- 
is Jj Jl> '< 4 As — 4-7 x - il'^f A] - 3 - >f V 7* f" ;U 7 

15 U"T K] - 3- (2-t7f^) 7 p Dt't>i ( ffc £ & 1 0 
- 9 ) 

ft £ ttl 3 - 1 7C|-C^7Xf l/tlttft 
ft £#3 1 0-1 0 © v> 7 X -f 

20 • (2S) - 2- [3- [(2R or 2S) - 2-kKn* 
•> * ^ ^ -f ji - 4 - 7xiA7"f;i/] - 3 - A v 7* f- ;l/ 7 
H F] - 3- (2-t7t;1/) 7° o t° :* > & ( ft £ $1 1 0 
-10) 

ft £ $5 3 - 1 7C|-0-/7^rl/tStt# 
25 jk^il 0-9O^7^f UtSttf* 

* fc. ( 2 S ) - 3 - ( 4 - h"7 x - 'J ;lO - 2 - [ 3 - 
( 2 - t Ko + i/^A^t^Uf A) - 3 - 4 V 7 f- ;U 7 
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KJ 7p (ft*tt3 - 1 0) t>, 

t5o 



10 



15 



T ^ f - 0 
fc^r 1 1 0 0 m g 43 

6 6. 4 m g 

y 2 0 m g 

^^'+^f;Hr;l,n-7 * ;U •> * A 6 m g 



h£€-pp->7 tf >'7 D : 



4 m g 
0 . 6 m g 



20 



2 1 0 0 m g * 

25 h^tnai/x^-y^ 
* ^ # + •> y f 
t K p * ^ 7 p t 9 ;Hr ;U o - 
^r7'J>8 -7 * is <y a 



5 m g 
6 2. 4 m g 
2 0 m g 

* )l i/ £ A 6 m g 

4 m g 
0 . 6 m g 
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3 - 7- 4 

mi5 3 1 0 0 m g 

5 at* 

■h Jl *' * i/ * f- h -b ^ ° - 
t Fo + i/^a h" ;U -fe Jl o 

10 

n - x ^ > ?*#J 

4 1 0 0 m g # 

15 ?L$t 

2/ ;U + ~s * ? ^ v - 
t K n * *> o f ;UHr ;l/ n 
Xf7'J>S V / * '> * 

20 * ;u ? 

n - f- > M 

f&Jj 5 2 2 Om gif" 
# & HJHfc £ ft| 
25 ¥L$I 

*7 ;u + *> > ^ JUr ;U n - 
t F a + •> ^ o t' /H? ^ o 
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2 


m g 








2 


0 


m g 








5 


1 


m g 








1 


5 


m g 






* ;u •> * a 




5 


m g 




X 






5 


m g 


A 








1 


m g 










1 


m g 










2 


m g 








4 


0 


m g 








3 


4 


m g 








1 


0 


m g 










5 


m g 










5 


m g 










2 


m g 










2 


m g 










2 


m g 








1 0 


0 


m g 








6 


7 


m g 








2 


0 


m g 






# ;u ^ a 


1 


0 


m g 








1 


0 


m g 
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3 - f- ^ y >rm 



-7 if * > V J* 



4 m g 

4 m g 

5 m g 



5 2 ) * -f -t? ;l/ &l 

1 1 5 0 m g tp 

*mw<t&ys 5m g 

?L$§ 1 4 5 m g 



5 Omg/^^-t?;!^ i o Omg/#:/-fe A- ;l>#Jfe 



15 3) IH&SiJ 

to^T 1 lOOrngt 

3 0 m g 

v>^h-;b 46.5mg 

# U h" - ;U f d y K > K - 3 0 7 m g 

20 tO'^yhRL 15mg 

l >, ^*f> 1 . 5 m g 

tear 2 nomgt 

#£Wfl:£«ZI 5 0 m g 

25 ?LH 5 5 m g 

'< 1/ 4 is 3 7 > ? > 2 0 m g 

t K n + •> 7° n t° ;U-tr ;U a - y\ 4 m g 
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4) &xm 

tikJj 1 1 Omit 



10~100mg 
9 0 m g 
is S 



10 [XaKlt] 

x>hX^f^-^24. 1 1 Jgtt<Z>a!J£fc £ ITs N - •'- 
^>5'A-D-77iA-/ l J *> ^ - P-— h o 7 x — Jl 7 ? — 
- ^ ij •> > (DAGNPG) *IIiLTI^r, ^ U -> 

15 ili:J;ot8iffitt^imt5 Florentin 6 0^tt*«jJl 
^^ITUS (Anal. B iochem. . 14L 62-69 (1984)) o * C 

> K^7f-y--tf2 4. 1 l^©ftffl£fcf-fLfc«, 

20 m^USite, Malfloy (J. Biol. Chem. , _259_, 1 

4365-14370 (1984) ) Cii:T, SIT <D iz «fc 9 y v h B 

Wi starry h*&tf«*:*ajLx h'JX-«»« 

® & ( 5 m IVU pH7. 4 > 125mMOD-v^-h-;U 
25 feiC/l 2mMOift7^^ , >7A^^t;) 4 1 * * ^ * 

xifc^ <sisa& ( i . o o o x g ) l x±m^mtz 0 Z 

© ± ?» £ 1 2 0 # IH! ffiigit & ( 7 , OOOxg) L T '*§ £ n 
£^ U 7 h £ h 'J X (2. 5mM, pH7. 4, 
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6 2. 5mMO D- v > - h - «fc 6 m M © & <fb ^ * 
KMLfco S*ffijS»iil^ AsBS^oiKf^ 

iLTibftt^l/sf h £ ^s<xmffifc (5mM, p H 7 . 

4) * c t iwj: 5 

tz 0 



S 1 



(p H 7. 4) 


5 0 m M 


D A G N P G 


5 0 0 M 




0 . 3 - 0 . 5 # g 




10"' 1 ~ 1 0 " 4 M 



± SB 1 5 0 // 1 £3 7tT3 0 # > * ^ ^< - >> 3 

>L/-co :n*iootT?5^ii[ii»Lfc^ h'j^-ii 

20 l®i (50inM, pH7. 4 ) * 1 . 35mliDx., 5 # 
(5, OOOxg) Lt±?|^f|/: 0 t©±f|0 
Mft&m (8S 3 4 2 nmT|g, 5 6 2nmTH63fe) £ $1 

25 5^{c «i; t) tzmm&T~7fito 
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A - B 

pi m m ( % ) = x 100 

A 

m2 izn®&%<z>-mt i^»5-k ft £ #i 5 - 

6 . it&® 5-21. <t&® 7 - 3 . <t&® 7 - 6s <t&® 
10 8 - 1 . 4t&® 9 - 1 . 4b£^ 1 0-li:feini>K^^ 
4 . 1 1 £ 5 0%PlSt-^©l-^Lfc2gS (I C 

5o) £ ^ "t"o 



2 





I C 50 (M) 


4b£#! 5- 1 


1 . 3 x 1 0 -» 


ib&tf 5- 6 


5 . 5 x 1 0 " I0 


it&® 5-21 


9 . 3x10'' 


<b£#J 7 - 3 


4 . 0 x 1 0 " 9 


<t&® 7 - 6 


3 . 1 x l 0 ~ 9 


4b£$J 8 - 1 


9 . 3 x l 0 - 10 


4t&® 9- 1 


5 . 8 x 1 0 " 10 


it&® 1 0 - 1 


2 . 1 x 1. 0 " 9 



25 m 2 K £ ft -5 cb -5 K , * H bjj ft £ $j {± x > K ^ 7 f- - 

EiJioa^^ *5ggHb£4aii*ftftfci > Ytfi-fr- 
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■tf 2 4 . 1 llfStt^f LTfct), x>K^^f^--if2 

10 

**6Wtt* i> K^**^-* 2 4. llKWLTifft 



20 



25 
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If ^o$5ffl 



^ ft £ ft T ^ T t> J; £ ^ *' * •> ^ S . ttlii^f;H:| 
10 ft $ ftT l^T J: * >R**^t"o 

R 2 li?*^^. i£ft7;u*;ug. 7 x x ;u<g ft 7 ^ * ^ 

L, g7 x x;Uffi ft 7^*^**5 «kO'^7 xi;HSft7;l/3 

15 d + i/Ss {£ft7 ^ 3 * Ili7^+l^>yt+i/S, 
-hng. 7;;i*fclifiIi7^*^7;ylTlft*n 

R 3 (i{gft7;u*^g£fcl;i7xx;uigft7;U*;l'g ; £:^ 
Ls ^7 * — ;ufift7;u*^S©7 *i;Htt^oy>ll?x 
20 ffift7;U*;U* N + fi87A3*J/|*fclifi 

IR7^+u>^t+yI-el^^tiT^tU^o 
T u 1 1 «k ^ A + ^ * in * -f ;u $ ftT 
25 R 4 (iTIS-fiS^ CXI] . [XII] *fctt[XIII]T?«*n* 

S £ "0" o R6 
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R 8 



5 




[XIII J 

R 7 fiTk^IC^, ^ny>if, {£$7 JU*;Ug. t Kn 

hng N 7i;S, M7;l>*;l/7 ^ J IHSTlU^ 

15 «t^^-7f ;H^SLx HufE©.g&g i {i/N d Y ffi 
^7;u + ;uS. t Ko*«>g. fiS!7^3 + </i, {£ifR7;i> 
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